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CONTENTS OVERVIEW 

For ease of use for our customers, Integrated Device Technology provides four separate data books: 
High-Performance Logic, Specialized Memories and Modules, RISC and RISC Subsystems, and Static 
RAM. 

IDTs 1 992 Logic Data Book is comprised of new and revised data slieets on Double-Density standard 
5V logic, standard 5V logic, 3.3V logic, 3. 3 V-to-5V translators, and complex logic products. Also included 
is a current packaging section for the products included in this book. 

The 1992 High-Performance Logic Data Book's Table of Contents contains a listing of the products 
contained in this data book only (in the past, we have included products that appeared in other IDT data 
books). The numbering scheme for the book is consistent with the 1 990-91 data books. The number at 
the bottom center of the page denotes the section number and the sequence of the data sheet within that 
section, (i.e. ,5.5 would be thefifth data sheet in the fifth section). The numberin the lower right-hand corner 
is the page number for that particular data sheet. 

Integrated Device Technology, Inc. is a recognized leader in high-speed CMOS technology and 
produces a broad line of products. This enables us to provide a complete CMOS solution to designers of 
high-performance digital systems. Not only do our product lines include industry standard devices, they 
also feature products with faster speeds, lower power, and package and/or architectural benefits that allow 
designers to significantly improve system performance. 

To find ordering information: Ordering Information for all products in this book appears in Section 
1, along with the Package Outline Index, Product Selector Guides, Ordering Information, and Standard 
Logic Timing Diagrams. Reference data on our Technology Capabilities and Quality Commitments is 
included in separate sections (2 and 3, respectively). 

To find product data: Start with the Table of Contents, organized by product line (page 1 .2), or with 
the Numeric Table of Contents (page 1 .4) . These indexes will direct you to the page on which the complete 
technical data sheet can be found. Data sheets may be of the following type: 

ADVANCE iNFORMATiON — contain initial descriptions (subject to change) for products that are in 
development, including features and block diagrams. 

PRELIIWiNARY — contain descriptions for products soon to be, or recently released to production, 
including features, pinouts, and block diagrams. Timing data are based on simulation or initial character- 
ization and are subject to change upon full characterization. 

FINAL — contain minimum and maximum limits specified over the complete supply and temperature 
range for full production devices. 

New products, product performance enhancements, additional package types, and new product 
families are being introduced frequently. Please contact your local IDT sales representative to determine 
the latest device specifications, package types, and product availability. 
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ABOUT THE COVER 

The cover features a High-Performance Double-Density wafer shown at approximately 3x magnifica- 
tion with a sampling of both standard, octal and Double-Density FCT-T packaged units shown at slightly 
larger than actual size. IDT's high-speed logic products are excellent for use in high-performance data 
processing systems. The new 3.3V members of the Double-Density family were specifically designed to 
address the low-power, low-noise requirements of battery operated systems, such as laptop and notebook 
computers. IDTalso offers a 5V-to-3.3V translator chip that interfaces today's higher-voltage systems with 
next-generation low-voltage systems. 
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LIFE SUPPORT POLICY 

Integrated Device Technology's products are not authorized for use as critical components in life support devices or systems 
unless a specific written agreement pertaining to such Intended use Is executed between the manufacturer and an officer of IDT. 

1 . Life support devices or systems are devices or systems which (a) are Intended for surgical implant into the body or (b) support 
or sustain life and whose failure to perform, when properly used In accordance with instructions for use provided in the 
labeling, can be reasonably expected to result In a significant Injury to the user. 

2. A critical component Is any component of a life support device or system whose failure to perform can be reasonably expected 
to cause the failure of the life support device or system, or to affect its safety or effectiveness. 

Note: Integrated Device Technology, Inc. reserves the right to make changes to its products or specifications at any time, without notice, in order to improve 
design or performance and to supply the best possible product. IDT does not assume any responsibility for use of any circuitry described other than the circuitry 
embodied in an IDT product. The Company maizes no representations that circuitry described herein is free from patent infringement or other rights of third 
parties which may result from its use. No license Is granted by implication or othen/trise under any patent, patent rights or other rights, of Integrated Device 
Technology, Inc. 

The IDT logo is a registered trademark, and BUSMUX, Flexi-pak, BICEMOS, CacheRAM, CEMOS, FASTX, Flow-thruEDC, IDT/c, IDT/envY, IDT/sae, IDT/ 
slm, IDT/ux, MacStation, REALS, RISC Subsystem, RISControlier, RISCore, SmartLogic, SyncFiFO, TargetSystem, R3051 , and R3081 are trademarks of 
Integrated Device Technology, Inc. 
Another trademarks are trademarks of their respective companies. 
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BALANCED OUTPUT DRIVE (CONTINUED) 



18-Bit Nop 
18-Bit Non 
16-Bit Non-i 
16-Bit Non 
16-Bit Non 
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STANDARD 5V LOGIC PRODUCTS (CONTINUED) 
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IDT54/74FCT541 Non-inverting Octal Buffer/Line Driver 6.35 
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1.2 



1992 LOGIC DATA BOOK (CONTINUED) PAGE 

STANDARD 5V LOGIC PRODUCTS (CONTINUED) 
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STANDARD 5V LOGIC MODULES (Please refer to the 1992 Specialized Memories and Modules Data Book) 
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3.3V LOGIC 
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IDT54/74FCT1 63373 3.3V 16-Bit Non-inverting Transparent Latch 2/Resistors & 3-State 7.3 

1DT54/74FGT1 63374 3.3V 16-Bit Register w/Resistors and 3-State 7.4 

IDT54/74FGT1 63501 3.3V 18-Bit Non-inverting Registered Transceiver w/Resistors 7.5 
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IDT49G402 16-Bit Microprocessor Slice 8.2 
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1DT54/74FCT16500T 

1DT54/74FCT16501T 

IDT54/74FCT16543T 

1DT54/74FCT16646T 

1DT54/74FCT16652T 

1DT54/74FCT16823T 

1DT54/74FCT16827T 

1DT54/74FCT16841T 

1DT54/74FCT16952T 

1DT54/74FCT182 

IDT54/74FCT191 

1DT54/74FCT191T 

IDT54/74FCT193 

1DT54/74FCT193T 

IDT54/74FCT240 

IDT54/74FCT240T 

1DT54/74FCT241 

1DT54/74FCT241T 

IDT54/74FCT244 

1DT54/74FCT244T 

1DT54/74FCT245 

1DT54/74FCT245T 

IDT54/74FCT251T 

1DT54/74FCT257T 

IDT54/74FCT273 

IDT54/74FCT273T 

IDT54/74FCT299 

IDT54/74FGT299T 

IDT54/74FCT3244 

1DT54/74FCT3244 

IDT54/74FCT3245 

IDT54/74FGT373 

IDT54/74FCT373T 

IDT54/74FGT374 

IDT54/74FCT374T 

IDT54/74FCT377 

IDT54/74FCT377T 

IDT54/74FCT399 

IDT54/74FCT399T 

IDT54/74FCT521 

1DT54/74FCT521T 

1DT54/74FCT533 

1DT54/74FCT533T 

1DT54/74FCT534 
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3.3V Octal Buffer/Line Driver 7.7 
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3.3V Octal Transceiver 7.8 

Non-inverting Octal Transparent Latch 6.39 
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Non-inverting Octal D Flip-Flop 6.40 

Non-inverting Octal D Register .; 6.15 
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Inverting Octal D Flip-Flop w/3-State 6.40 
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Inverting Octal Buffer/Line Driver 6.35 

Inverting Octal Buffer/Line Driver 6.10 
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ORDERING INFORMATION 



FCTXXX, FCTXXXT 



IDT 74 FCT 



240 



74 = Com'l Std: OC to +70C 

Com'l3.3V: -40Cto+85C 

54 = Mil: -55Cto125C 

49 = Com'l Std: OC to +70C 

Com'l 3.3V: ^0Cto+85C. 

Mil:-55Cto+125C 

29 = 29FCTXXX functions only: 

Com'l Std: OC to +70C 

Com'l 3.3V: -40Cto+85C 

Mil:-55Cto+125C 

Blank= Standard 
3 = 3.3 Volts - 
4 = 3.3 to 5V Translator 

Device number - 

Blank = Standard 

A = Fast 

B = Very Fast - 

C = Super Fast 

D = Ultra Fast 



Temp. 



Range Family Device Type Speed Output Package Process 



(*) 



(*) 



(*) 



Blank = Comm 
"B = Mil-STD-883, Class B 



P = Plastic DIP 
D =CERDIP 
E =CERPACK 
■ L = Leadless Chip Carrier 
SO = Small Outline IC 
PY = SSOP 
PX = ElAJ 



T = TTL output 
■ Blank = CMOS 
output 



*Please refer to the corresponding data sheet for speed, package and output availability 



FCT16XXX,16XXXT (Double Density) 



IDT 74 FCT16 2 



240 



PV 



74 = Com'l: -40C to +85C 
54 = Mil:-55Cto+125C" 

Blank= High Drive 

64mA /-32mA (101 /lOH) 

2 = Balanced Drive ■ 

24mA/-24mA(10L/10H) 

3 = 3.3 volts 

4 = 3.3v to 5v Translator 

Device number 



Temp. Range Family Device Type Speed Output Package Process 



* Please refer to the corresponding data sheet for speed and output availability 



Blank = Comm 
■B = Mil-STD-883, Class B 

PV = Shrink Small Outline IC 
E = CERPACK (Mil pkg only) 

T = TTL output 
Blank = CMOS output 

Blank = Standard 
A = Fast 
B = Very Fast 
C = Super Fast 
D = Ultra Fast 
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ORDERING INFORMATION 



NON-FCT DEVICES 




20 



IDT 7381 L 

Device Type Speed Package Temp Range/ Process 



Non-FCT device number 

Blank = Std ^ 



(*) 



Blank = Com'l: OC to +70C 

B = Mil-STD-883, Class B: -55C to +125C 



D = 


CERDIP 


P = 


Plastic DIP (PDIP) 


J = 


PLCC 


L = 


LCC 


F = 


Flat-Pack (FP) 
= Plastic Quad Flat-Pack 


PQF 


FF = 


Fine Pitch Flat-Pack 


G = 


PGA 


C = 


Sidebraze DIP 


TC = 


Thin Sidebraze DIP 


C = 


Topbraze DIP 


Y = 


SOIC J-Bend (SOJ) 



Please refer to table below for speed and package availability 



NON-FCT DEVICE REFERENCE TABLE 




Device 


Speed 


Package 


Commercial 


Military 


39C10 


B,C 


B,C 


CERDIP, PDIP, PLCC, LCC 


39C60 


Std.,-1,A, B 


Std., -1 , A, B 


FP, PLCC, PDIP, CERDIP 


49C402 


Std., A, B 


Std., A, B 


FP. PGA, PLCC 


49C410 


Std., A 


Std., A 


PDIP, SIDEBRAZE, PLCC, FP 


49C460 


Std., A, B, CD 


Std., A, B, C, D 


FP, PGA, PLCC 


49C465, 


Std., A 


Std., A 


PQF, PGA 


49C466 


Std. 


Std. 


PQF, PGA 


721 OL 


25,35,45,55,65 


30,40,55,65,75 


FP, PGA, PDIP, PLCC, Topbraze 


721 6L 


20,25,35,45,55,65 


25,30,40,55,65,75 


FP, PGA, PDIP, PLCC, Topbraze 


721 7L 


20,25,35,45,55,65 


25,30,40,55,65,75 


FP, PGA, PDIP, PLCC, Topbraze 


73200L 


10.12,15 


12,15.20 


PDIP, PLCC. Sidebraze 


73201 L 


10,12,15 


12,15,20 


' PDIP, PLCC, Sidebraze 


73210 


Std.,A,B 


Std., A, B 


SOJ, Thin-Sidebraze 


73211 


Std., A, B 


Std., A, B 


SOJ, Thin-Sidebraze 


7381 L 


20, 25, 30, 40, 55 


25. 30. 35. 45. 65 


PLCC, PGA, FF 


7383L 


20, 25, 30, 40, 55 


25. 30. 35, 45. 65 


PLCC, PGA, FF 


73720 


Std. 


Std. 


PQF, PLCC 
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IDT PACKAGE MARKING DESCRIPTION 



PART NUMBER DESCRIPTION 

IDT's part number identifies tlie basic product, speed, 
power, package(s) available, operating temperature and 
processing grade. Each datasheet has a detailed description, 
using the part number, for ordering the proper product for the 
user's application. The part number is comprised of a series 
of alpha-numeric characters: 

1. An "IDT" corporate identifier for Integrated Device 
Technology, Inc. 

2. A basic device part number composed of alpha-numeric 
characters. 

3. A device power identifier, composed of one or two alpha 
characters, is used to identify the power options. In most 
cases, the following alpha characters are used: 

"S" or "SA" is used for the standard product's power. 
"L" or "LA" is used for lower power than the standard 
product. 



A device speed identifier, when applicable, is either alpha 
characters, such as "A" or "B", or numbers, such as 20 or 
45. The speed units, depending on the product, are in 
nanoseconds or megahertz. 

A package identifier, composed of one or two characters. 
The data sheet should be consulted to determine the 
packages available and the package identifiers for that 
particular product. 

A temperature/process identifier. The product is available 
in either the commercial or military temperature range, 
processed to a commercial specification, or the product is 
available in the military temperature range with full 
compliance to MIL-STD-883. Many of IDT's products 
have burn-in included as part of the standard commercial 
process flow. 

A special process identifier, composed of alpha characters, 
is used for products which require radiation enhancement 
(RE) or radiation tolerance (RT). 



Example for Monolithic Devices: 
IDT XXX...XXX XX X..X X...X X XX 



Special Process 

Process/Temperature* 

Package* 

Speed 

Power 

Device Type* 



* Reld Identifier Applicable To All Products 



ASSEMBLY LOCATION DESIGNATOR 

IDT uses various locations for assembly. These are 
identified by an alpha character in the last letter of the date 
code marked on the package. Presently, the assembly 
location alpha character is as follows: 

A = Anam, Korea 

I = USA 

P = Penang, Malaysia 



MIL-STD-883C COMPLIANT DESIGNATOR 

IDT ships military products which are compliant to the latest 
revision of MIL-STD-883C. Such products are identified by a 
"C" designation on the package. The location of this designator 
is specified by internal documentation at IDT. 

EXAMPLE FOR SUBSYSTEM MODULES 

See Ordering Information (section 1 .4), page 2. 
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TEST CIRCUITS AND WAVEFORMS 
FCTXXX, FCTXXXT, FCT16XXXT - 5V FAMILIES 



TEST CIRCUITS FOR ALL OUTPUTS 



Vcc 



Pulse 
Generator 



ViN 



RT 



D.U.T. 



VOUT 



|-o^o-« 7.0V 
^500Q 



50pF 
Cl 



in 



^500Q 




SWITCH POSITION 



Test 


Switch 


Open Drain 
Disable Low 
Enable Low 


Closed 


All Other Tests 


Open 



DEFINITIONS: 

Cl= Load capacitance: includes jig and probe capacitance. 
Rt= Termination resistance: should be equal to ZouTof the Pulse 
Generator. 



SET-UP, HOLD AND RELEASE TIMES 




ASYNCHRONOUS CONTROL 

PRESET 

CLEAR 

ETC. 

SYNCHRONOUS CONTROL 



>c 



PRESET 5^^^ 



CLEAR 

CLOCK ENABLE 

ETC. 



•tsu- 



J^^ZK-. 



3V 

1.5V 

OV 

3V 

1.5V 

OV 



PULSE WIDTH 



LOW-HIGH-LOW 
PULSE 



HIGH-LOW-HIGH 
PULSE 




1.5V 



1.5V 



PROPAGATION DELAY 



SAME PHASE 
INPUT TRANSITION 



OUTPUT 



OPPOSITE PHASE 
INPUT TRANSITION 



r^ 



tPLH 



tPLHL,.^ 



tPHL 



/^^^ 



tPHLL,_*. 



V_^ 



ENABLE AND DISABLE TIMES 



ENABLE 



DISABLE 



3V 




1.5V 
OV 


CONTROL 
INPUT 


VOH 




1.5V 
Vol 

3V 


OUTPUT 

NORMALLY 

LOW 


1.5V 
OV 


OUTPUT 

NORMALLY 

HIGH 
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TEST CIRCUITS AND WAVEFORMS 
FCT3XXX AND FCT163XXX - 3.3V FAMILY 



TEST CIRCUITS FOR ALL OUTPUTS 



SWITCH POSITION 




Test 


Switch 


Open Drain 
Disable Low 
Enable Low 


6V 


Disable High 
Enable High 


GND 


All Other tests 


Open 



DEFINITIONS: 

Cl= Load capacitance: Includes jig and probe capacitance. 
Rt = Termination resistance: should be equal to ZouTof the Pulse 
Generator. 



SET-UP, HOLD AND RELEASE TIMES 



DATA 
INPUT 



ES^« 



TIMING - 
INPUT. 



-tsu- 



:><E 



ASYNCHRONOUS CONTROL 

PRESET . 

CLEAR 

ETC. 

SYNCHRONOUS CONTROL 



>c 



PRESET ^^r 



CLEAR 
CLOCK ENABLE 
ETC. 



■tsu- 



»-tH 



tREM 



2SSX^ 



3V 

1.5V 

OV 

3V 

1.5V 

OV 

3V 

1.5V 

OV 

3V 

1.5V 

OV 



PULSE WIDTH 



LOW-HIGH-LOW 
PULSE 



HIGH-LOW-HIGH 
PULSE 



/T"^ 



/ 



1.5V 



1.5V 



PROPAGATION DELAY 



SAME PHASE 
INPUT TRANSITION 



OUTPUT 



OPPOSITE PHASE 
INPUT TRANSITION 



jr~\ 



tPLH 



tPLHL,_^ 



tPHL 



/^^^ 



tPHL U_^ 



V^ 



3V 

1.5V 

OV 
VOH 

1.5V 
Vol 

3V 

1.5V 

OV 



ENABLE AND DISABLE TIMES 

ENABLE DISABLE 



CONTROL 
INPUT 



^ tPZL U- -^ tPLZ 



OUTPUT- 



tPZL 

NORMALLY ^'^^J,9^r 
LOW 6V ry^ 

-»^tPZH L_ 



Sy^f^VI SWITCH 



NORMALLY 
HIGH 



GND 



3V 
1.5V 



1 



tPHZ k- 



1.5V 
OV 



3V 

1.5V 

OV 

3V 



OaV Vol 

~r 



^rsv 



^ 



VOH 



OV 
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High-Speed CEMOS Logic Products — Bus Interface Devices 



FCT and FCT-T CEMOS families are the fastest in the industry 
with maximum propagation delays as low as 4.1ns. 

The FCT-Tfamily offers the lowest-power solution. Noother logic 
family uses less dynamic power, standby power, or static high or 
low power. 

The FBT BiCEMOS Memory Drivers with 25n resistors reduce 
overshoot and undershoot when driving CMOS RAMs. 
The new Double-Density bus interface family offers users signifi- 
cant board area savings, power savings, higher speeds, guar- 
anteed low noise, and a choice of output drive characteristics. 
Three configurations are available: 

1 . Standard 64mA high drive device for bus and backplane 
interface. 



2. 24mA balanced output drive with on-chip resistors for 
internal bus and point to point driving. 

3. 3.3V bus interface logic for systems with 3.3V regulated 
supplies. 

The EDC (Error Detection and Correction) devices can detect 
multiple errors as fast as 10ns and correct as fast as 14ns. 
IDT features a series of read-write buffers with 8-bit bidirectional 
registers and 16-bit pipeline registers. 

The DSP Building Blocks are composed of 1 6-bit ALUs, Multipli- 
ers, and Multiplier-Accumulators with speeds as fast as 20ns. 




Part Number 


Description 


Max. 
MIL 


Speed (ns) 
Com'l. 


Typ. 
Power 
(mW) 


Data 
Book 
Paqe 


DOUBLE-DENSITY FAMILY 


IDT54/74FCT1 6240T/AT/CT 
IDT54/74FCT1 62240T/AT/CT 


16-Bit Buffer/Line Driver 


4.7 


4.3 


0.01 


5.1 
5.1 


IDT54/74FCT1 6244T/AT/CT 
IDT54/74FCT1 62244T/AT/CT 
IDT54/74FCT163244/A 


16-Bit Buffer/Line Driver 
3.3V 16-Bit Buffer/Line Driver 


4.6 


4.1 


0.01 


5.2 
5.2 
7.1 



IDT54/74FCT1 
IDT54/74FCT1 
IDT54/74FCT1 
IDT54/74FCT1 



6245T/AT/CT 
62245T/AT/CT 
63245/A 
64245T 



16-Bit Bidirectional Transceivers 

3.3V 16-Bit Bidirectional Transceivers 
Mixed Supply (3.3/5.0V) Translator 



4.5 



4.1 



0.01 



5.3 
5.3 
7.2 
7.9 



IDT54/74FCT1 6373T/AT/CT 
IDT54/74FCT1 62373T/AT/CT 
IDT54/74FCT163373/A 


16-Bit Transparent Latches 
3.3V 16-Bit Transparent Latches 


5.1 


4.2 


0.005 


5.4 
5.4 
7.3 


IDT54/74FCT1 6374T/AT/CT 
IDT54/74FCT1 62374T/AT/CT 
IDT54/74FCT163374/A 


16-Bit Register (3-State) 
3.3V 16-Bit Register (3-State) 


6.2 


5.2 


0.006 


5.5 
5.5 
7.4 


IDT54/74FCT1 6646T/AT/CT 
IDT54/74FCT1 62646T/AT/CT 
IDT54/74FCT163646/A 


16-Bit Bus Transceiver/Registers 

{3-State) 

3.3V 16-Bit Bus Transceiver/Registers 


6.0 


5.4 


0.005 


5.9 
5.9 
7.6 


IDT54/74FCT1 6500AT/CT 
IDT54/74FCT1 62500AT/CT 


18-Bit Registered Bus Transceiver 
{3-State) 


4.6 


4.6 


0.006 


5.6 
5.6 


IDT54/74FCT16501AT/CT 
IDT54/74FCT1 62501 AT/CT 
IDT54/74FCT163501/A 


18-bit Registered Bus Transceiver 

{3-State) 

3.3V 18-Bit Registered Bus Transceiver 


4.6 


4.6 


0.006 


5.7 
5.7 
7.5 


IDT54/74FCT16543T/AT/CT/DT 16-Bit Latched Transceiver 
IDT54/74FCT1 62543T/AT/CT/DT 


6.1 


4.4 


0.006 


5.8 
5.8 


IDT54/74FCT16952T/AT/CT/DT 16-Bit Registered Transceivers 
IDT54/74FCT1 62952T/AT/CT/DT 


7.3 


4.5 


0.006 


5.11 
5.11 


IDT54/74FCT1 6652T/AT/CT 
IDT54/74FCT1 62652T/AT/CT 


16-Bit Transceiver/Registers 


6.0 


5.4 


0.006 


5.10 
5.10 


IDT54/74FCT1 6823AT/BT/CT 
IDT54/74FCT1 62823AT/BT/CT 


18-Bit Bus Interface Registers 


7.0 


6.0 


0.006 


5.12 
5.12 


IDT54/74FCT1 6841 AT/BT/CT 
IDT54/74FCT1 62841 AT/BT/CT 


20-Bit Transparent Latch 


6.3 


5.5 


0.006 


5.14 
5.14 


IDT54/74FCT1 6827AT/BT/CT 
IDT54/74FCT1 62827AT/BT/CT 


20-Bit Buffers 


5.0 


4.4 


0.006 


5.13 
5.13 
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High-Speed CEMOS Logic Products 



Part Number 


Description 


Max. 
MIL 


Speed (ns) 
Com'!. 


Typ. 
Power 
(nf>W) 


Data 
Book 
Page 


FCT/FCT-T FAMILY 


IDT29FCT52A/B/C 
1DT29FCT52AT/BT/CT 


Non-Inverting Octal Registered 
Transceiver 


7.3 


6.3 


1.0 


6.26 
6.1 


IDT29FCT53A/B/C 
IDT29FCT53AT/BT/CT 


Inverting Octal Registered 
Transceiver 


7.3 


6.3 


1.0 


6.26 
6.1 


IDT29FCT520A/B/C 
1DT29FCT520AT/BT/CT/DT 


Multilevel Pipeline Register 


7.0 


5.2 


1.0 


6.27 
6.2 


1DT29FCT521AT/BT/CT/DT 


Octal Multilevel Pipeline 
Register (level 1 replaced) 


7.0 


5.2 


1.0 


6.2 


IDT49FCT805/A 


Clock Driver w^/Guaranteed Skew 


6.8 


5.8 


1.0 


6.28 


IDT49FCT806/A 


Inverting Clock Driver 
w/Guaranteed Skew /^ 


6.8 


5.8 


1.0 


6.28 


. IDT54/74FCT138/A/C 
IDT54/74FCT1 38T/AT/CT 


1-of-8 Decoder 


6.0 


5.1 


1.0 


6.29 
6.3 


IDT54/74FCT139/A/C 
IDT54/74FCT1 39T/AT/CT 


Dual 1-of-4 Decoder 


6.2 


5.0 


1.0 


6.30 
6.4 


IDT54/75FCT151T/AT/CT 


8-lnput Multiplexer 


6.2 


5.6 


1.0 


6.5 


IDT54/74FCT1 57T/AT/CT 


Quad 2-lnput Multiplexer 


5.0 


4.3 


1.0 


6.6 


IDT54/74FCT161/A/C 
IDT54/74FCT1 61 T/AT/CT 


Synchronous Binary Counter 
w/Synchronous Reset 


6.3 


5.8 


1.0 


6.31 
6.7 


IDT54/74FCT163/A/C 
1DT54/74FCT1 63T/AT/CT 


Synchronous Binary Counter 
w/Asynchronous Master Reset 


6.3 


5.8 


1.0 


6.31 
6.7 


IDT54/74FCT182/A 


Carry Lookahead Generator 


10.7 


7.0 


1.0 


6.32 


IDT54/74FCT191/A 
IDT54/74FCT191T/AT 


Up/Down Binary Counter 


10.5 


7.8 


1.0 


6.33 
6.8 


IDT54/74FCT193/A 
IDT54/74FCT193T/AT 


Up/Down Binary Counter 


6.9 


6.5 


1.0 


6.34 
6.9 


IDT54/74FCT240/A/C 
IDT54/74FCT240T/AT/CT/DT 


Inverting Octal Buffer/Line Driver 


4.7 


3.6 


1.0 


6.35 
6.10 


IDT54/74FCT241/A/C 
IDT54/74FCT241 T/AT/CT/DT 


Inverting Octal Buffer/Line Driver 


4.6 


3.6 


1.0 


6.35 
6.10 


1DT54/74FCT244/A/C 

IDT54/74FCT244T/AT/CT/DT 

IDT54/74FCT3244/A 


Inverting Octal Buffer/Line Driver 
3.3V Inverting Octal Buffer/Line Driver 


4.6 


3.6 


1.0 


6.35 
6.10 
7.7 


IDT54/74FCT245/A/C 

IDT54/74FCT245T/AT/CT/DT 

IDT54/74FCT3245/A 


Inverting Octal Bidirectional Transceiver 
3.3V Inverting Octal Buffer Transceiver 


4.5 


3.8 


1.0 


6.36 
6.11 
7.8 


IDT54/74FCT251T/AT/CT 


8-lnput Multiplexer with OE 


6.2 


5.6 


1.0 


6.5 


IDT54/74FCT257T/AT/CT 


/ Quad 2-lnput Multiplexer w/OE 


5.0 


4.3 


1.0 


6.6 


1DT54/74FCT273/A/C 
IDT54/74FCT273T/AT/CT 


Octal D Flip-Flop with Reset 


6.5 


5.8 


1.0 


6.37 
6.12 


IDT54/74FCT299/A/C 
IDT54/74FCT299/AT/CT 


Octal Universal Shift Register 
w/Common Parallel I/O Pins 


7.5 


6.5 


1.0 


6.38 
6.13 


IDT54/74FCT373/A/C 
IDT54/74FCT373T/AT/CT/DT 


Octal Transparent Latch 


5.1 


3.8 


1.0 


6.39 
6.14 


IDT54/74FCT374/A/C 
IDT54/74FCT374T/AT/CT/DT 


Octal D Register 


6.2 


4.2 


1.0 


6.40 
6.15 


1DT54/74FCT377/A/C 
IDT54/74FCT377T/AT/CT 


Octal D Flip-Flop w/Clock Enable 


5.5 


5.2 


1.0 


6.41 
6.16 


IDT54/74FCT399/A/C 
IDT54/74FCT399T/AT/CT 


Quad Dual-Port Register 


6.6 


6.1 


7.0 


6.42 
6.17 





1.7 



High-Speed CEMOS Logic Products 










Part Number 


Description 


IVIax. 
IVIil. 


Speed (ns) 
Com'l. 


Typ. 
Power 
(mW) 


Data 
Boole 
Paqe 


IDT54/74FCT521/A/B/C 
IDT54/74FCT521T/AT/BT/CT 


8-Bit Identity Comparator 


5.1 


4.5 


1.0 


6.43 
6.18 


IDT54/74FCT533/A/C 
IDT54/74FCT533T/AT/CT 


Inverting Octal Transparent 
Latch w/3-State 


5.1 


4.2 


1.0 


6.39 
6.14 


IDT54/74FCT534/A/C 
IDT54/74FCT534T/AT/CT 


Inverting Octal D Register 
w/3State 


6.2 


5.2 


1.0 


6.40 
6.15 


IDT54/74FCT540/A/C 
IDT54/74FCT540T/AT/CT 


Inverting Octal Buffer/Line Driver 


4.7 


4.3 


1.0 


6.35 
6.10 


IDT54/74FCT541/A/C 
IDT54/74FCT541 T/AT/CT 


Non-Inverting Octal Buffer/Line 
Driver 


4.7 


4.3 


1.0 


6.35 
6.10 


IDT54/74FCT543/A/C 
IDT54/74FCT543T/AT/CT/DT 


Non-Inverting Octal Latched 
Transceiver 


6.1 


4.4 


1.0 


6.44 
6.19 


IDT54/74FCT573/A/C 
IDT54/74FCT573T/AT/CT/DT 


Octal Transparent Latch 


5.1 


3.8 


1.0 


6.39 
6.14 


IDT54/74FCT574/A/C 
IDT54/75FCT574T/AT/CT/DT 


Octal D Register w/3-State 


6.2 


4.2 


1.0 


6.40 
6.15 


IDT54y74FCT620T/AT/CT 


Inverting Octal Bus Transceiver 
w/3-State 


5.1 


4.5 


1.0 


6.21 


IDT54/74FCT621T/AT 


Non-Inverting Octal Bus 
Transceiver w/Open Drain 


12.5 


12.0 


1.0 


6.22 


IDT54/74/FCT622T/AT 


Inverting Octal Bus Transceiver 
w/Open Drain 


12.5 


12.0 


1.0 


6.22 


IDT54/74FCT623T/AT/CT 


Non-Inverting Octal Bus 
Transceiver w/3-State 


5.4 


4.8 


1.0 


6.21 


IDT54/74FCT640/A/C 
IDT54/74FCT640T/AT/CT 


Inverting Octal Transceiver 


4.7 


4.4 


1.0 


6.36 
6.11 


IDT54/74FCT645/A/C 
IDT54/74FCT645T/AT/CT/DT 


Non- Inverting Bidirectional 
Transceiver 


4.5 


3.8 


1.0 


6.36 
6.11 


IDT54/74FCT646/A/C 
IDT54/74FCT646T/AT/CT/DT 


Octal Transceiver/Register 


6.0 


4.4 


1.0 


6.45 
6.20 


IDT54/74FCT648T/AT/CT 


Octal Transceiver/Register 


6.0 


5.4 


1.0 


6.20 


IDT54/74FCT65 1 T/AT/CT 


Inverting Octal Registered 
Transceiver 


6.0 


5.4 


1.0 


6.20 


IDT54/74FCT652T/AT/CT/DT 


Non-Inverting Octal Registered 
Transceiver 


6.0 


4.4 


1.0 


6.20 


IDT54/74FCT821A/B/C 

1 DT54/74FCT82 1 AT/BT/CT/DT 


10-Bit Non-Inverting Register 


7.0 


4.2 


1.0 


6.46 
6.23 


IDT54/74FCT823A/B/C 
IDT54y74FCT823AT/BT/CT/DT 


9-Bit Non-Inverting Register 


7.0 


5.0 


1.0 


6.46 
6.23 


IDT54/74FCT824A/B/C 


9-Bit Inverting Register 


7.0 


6.0 


1.0 


6.46 


IDT54/74FCT825A/B/C 
IDT54/74FCT825AT/BT/CT 


8-Bit Non-Inverting Register 


7.0 


6.0 


1.0 


6.46 
6.23 


IDT54/74FCT826AT/BT/CT 


8-Bit Inverting Register w/Multiple Enable 


7.0 


6.0 


1.0 


6.23 


IDT54/74FCT827A/B/C 
IDT54/74FCT827AT/BT/CT/DT 


10-Bit Non-Inverting Buffer 


5.0 


3.8 


1.0 


6.47 
6.24 


IDT54/74FCT828AT/BT/CT 


10-Bit Inverting Register 


5.0 


4.4 


1.0 


6.24 


IDT54/74FCT833A/B 


8-Bit Transceiver w/Parity 


10.0 


7.0 


1.0 


6.48 


IDT54/74FCT841A/B/C 
IDT54/74FCT841AT/BT/CT/DT 


10-Bit Non-Inverting Latch 


6.3 


4.2 


1.0 


6.49 
6.25 


IDT54/74FCT843A/B/C 
IDT54/74FCT843AT/BT/CT 


9-Bit Non-Inverting Latch 


6.3 


5.5 


1.0 


6.49 
6.25 






High-Speed CEMOS Logic Products 



Part Number 


Description 


IVIax. 
lUlil. 


Speed (ns) 
Com'L 


Typ. 
Power 
(mW) 


Data 
Bool< 
Page 


IDT54/74FCT844A/B/C 


9-Bit Inverting Latch 


6.3 


5.5 


1.0 


6.49 


IDT54/74FCT845A/B/C 
1 DT54/74FCT845AT/BT/CT 


8-Bit Non-Inverting Latcli 


6.3 


5.5 


1.0 


6.49 
6.25 


IDT54/74FCT861A/B 


10-Bit Non-Inverting Transceiver 


6.5 


6.0 


1.0 


6.50 


IDT54/74FCT863A/B 


9-Bit Non-Inverting Transceiver 


6.5 


6.0 


1.0 


6.50 


iDT54/74FCT864A/B 


9-Bit Inverting Transceiver 


6.5 


6.0 


1.0 


6.50 


FBT FAIVIiLY 


iDT54/74FBT2240/A 


BiCEMOS Inv. Octal Memory Driver 


5.1 


4.8 


1.0 


6.51 


iDT54/74FBT2244/A 


BiCEMOS Non-lnv. Memory Driver 


5.1 


4.8 


1.0 


6.52 


IDT54/74FBT2373/A 


BiCEMOS Octal Transparent 
Latch Drivers 


5.6 


5.2 


1.0 


6.53 


IDT54/74FBT2827A/B 


BiCEMOS Non-Inverting 10-Bit 
Memory Driver 


6.5 


5.0 


1.0 


6.54 


IDT54/74FBT2828A/B 


BiCEMOS inv. 10-Bit Memory Driver 


6.5 


5.5 


1.0 


6.54 


IDT54/74FBT2841A/B 


BiCEMOS Non-Inverting 10-Bit Latch 


7.5 


6.5 


1.0 


6.55 


Part Number 


Description 


!\1ax. Speed (ns) 
Com'i. 


Typ. 
Power 
(mW) 


Data 
Bool( 
Page 


IVIiCROSLICE™ PRODUCTS 



IDT49G402 

IDT49C402A 

IDT49C402B 



16-Bit nP Slice, quad 2901 
with 8 additional destination 
tunctions and 64 x 16 register lile 
capacity — superset of Am29C1 01 , 
CY7C9101,WS159016 



A,BaddrtoY = 47ns 
A,BaddrtoY = 37ns 
A,BaddrtoY = 28ns 



50 



8.2 



IDT39G10B 
1DT39C10G 


12-bit Sequencer with 33-deep stack 
— replaces AM291 0/A, CY7C91 


DtoY = 
DtoY = 


= 20ns 
= 12ns 


175 


8.1 


IDT49C410 
IDT49C410A 


1 6-bit Sequencer with 33-deep stack 
address up to 64K microcode 


DtoY = 
DtoY = 


= 20ns 
= 12ns 


175 


8.3 


Part Number 


Description 


Max. 
Mil. 


Speed (ns) 
Com'i. 


Typ. 
Power 
(mW) 


Data 
Book 
Page 


DSP BUILDING BLOCKS 


IDT7381 L20/25/30/40/55 


16-bit Cascadable ALU 
(replaces Logic Devices' L4C381) 


25 


20 


10 


8.6 


IDT7383L20/25/30/40/55 


16-bit Cascadable ALU 
(32 instructions) 


25 


20 


10 


8.6 


IDT721 0L25/35/45/55/65 


16 X 16-bit with 35-bit output, 
replaces TDC1010J 


30 


25 


20 


8.4 


IDT721 6L20/25/35/45/55/65 


16 X 16-bit, replaces Am29516 


25 


20 


20 


8.5 


IDT721 7L20/25/35/45/55/65 


16 X 16-bit with Single-Clock 
Architecture, replaces Am2951 7 


25 


20 


20 


8.5 


READ-WRITE BUFFERS AND BUS MULTIPLEXERS 


73200L10/L12/L15 


16-bit 8-level-deep Pipeline 
Register; replaces four Am29520s 


12 


10 


10 


8.7 


73201L10/L12/L15 


1 6-bit 7-level-deep Pipeline 
Register with pass-through mode 


12 


10 


10 


8.7 


73210/A/B 


8-bit Bidirectional Registers with 
parity; one register and one latch 
from B to A 


7.5 


6.0 


0.1 


8.8 
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High-Speed CEMOS Logic Products 



Part Number 


Description 


Max. Speed (ns) 
iVIII. Com'l. 


Typ. 
Power 
(mW) 


Data 

Bool( 

Page 


7321 1/A/B 


8-bit Bidirectional Registers with 
parity; two latches from B to A 


7.5 6.0 


0.1 


8.8 


73720 


16-Bit 3-Port Latched Bus Exchanqer 


7.5 


1.0 


8.9 


ERROR DETECTION AND CORRECTION 


Detect Time 







IDT49C466 



bidirectional 32-bit buses; expandable 
to 64-bit, 144-pin PGA. 



64-bit Flow-thruEDC — ^two separate 
bidirectional 64-bit buses; 208-pin PGA 



20 



15 




IDT39C60 


16-bit CascadableEDC 




36 


32 


15 


8.10 


IDT39C60-1 


Replaces Am2960, -1 , A 


N2960, 


28 


25 




8.10 


IDT39C60A 


MC74F2960, -1,A 




24 


20 




8.10 


IDT39C60B 






22 


18 




8.10 


IDT49C460 


32-bit Cascadabie EDO 




44 


40 


15 


8.11 


IDT49C460A 


Replaces Am29C660. 




33 


30 




8.11 


IDT49C460B 






28 


25 




8.11 


IDT49C460C 






21 


16 




8.11 


IDT49C460D 






16 


12 




8.11 


IDT49C465/A 


32-bit Flow-thruEDO— 


wo separate 


20 


15 


25 


8.12 



8.13 



1.7 



TECHNOLOGY AND CAPABILITIES 







IDT...LEADING THE CMOS FUTURE 



A major revolution is taking place in the semiconductor 
industry today. A new technology is rapidly displacing older 
NMOS and bipolar technologies as the workhorse of the '80s 
andbeyond. Thattechnologyishigh-speedCMOS. Integrated 
Device Technology, a company totally predicated on and 
dedicated to implementing high-performance CMOS products, 
is on the leading edge of this dramatic change. 

Beginning with the introduction of the industry's fastest 
CMOS 2K X 8 static RAM, IDT has grown into a company with 
multiple divisions producing a wide range of high-speed 
CMOS circuits that are, in almost every case, the fastest 
available. These advanced products are produced with IDT's 
proprietary CEMOS™ technology, a twin-well, dry-etched, 
stepper-aligned process utilizing progressively smaller 
dimensions. 

From inception, IDT's product strategy has been to apply 
the advantages of its extremely fast CEMOS technology to 
produce the integrated circuit elements required to implement 
high-performance digital systems. IDT's goal is to provide the 
circuits necessary to create systems which are far superior to 
previous generations in performance, reliability, cost, weight, 
and size. Many of the company's innovative product designs 
offer higher levels of integration, advanced architectures, 
higher density packaging and system enhancement features 
that are establishing tomorrow's industry standards. The 
company is committed to providing its customers with an ever- 
expandingseries of thesehigh-speed, lower-power ICsoiutions 
to system design needs. 

IDT's commitment, however, extends beyond state-of-the- 
arttechnology and advancedproducts to providing the highest 



level of customer service and satisfaction in the industry. 
Manufacturing products to exacting quality standards that 
provide excellent, long-term reliability is given the same level 
of importance and priority as device performance. IDT is also 
dedicated to delivering these high-quality advanced products 
on time. The company would like to be known not only for its 
technological capabilities, but also for providing its customers 
with quick, responsive, and courteous service. 

IDT's product families are available in both commercial and 
military grades. As a bonus, commercial customers obtain the 
benefits of military processing disciplines, established to meet 
or exceed the stringent criteria of the applicable military 
specifications. 

IDT is the leading U.S. supplier of high-speed CMOS 
circuits. The company's high-performance fast SRAM , FCT 
logic, high-density modules, FIFOs, multi-port memories, 
BiCEMOS™ ECL I/O memories, RISC Subsystems, and the 
32- and 64-bit RISC microprocessor families complement 
each other to provide high-speed CMOS solutions for a wide 
range of applications and systems. 

Dedicated to maintaining its leadership position as a state- 
of-the-art IC manufacturer, IDT will continue to focus on 
maintaining its technology edge as well as developing a 
broader range of innovative products. New products and 
speed enhancements are continuously being added to each 
of theexisting productfamilies, and additional productfamilies 
are being introduced. Contact your IDT field representative or 
factory marketing engineer for information on the most current 
product offerings. If you're building state-of-the-art equipment, 
IDT wants to help you solve your design problems. 




2.1 



IDT MILITARY AND DESC-SMD PROGRAM 



IDT is a leading supplier of military, higii-speed CMOS 
circuits. The company's high-performance Static RAMs, FCT 
Logic Family, Complex Logic (CLP), FIFOs, Specialty 
Memories (SMP), ECL I/O BiCMOS Memories, 32-bit RISC 
Microprocessor, RISC Subsystems and high-density 
Subsystems Modules product lines complement each other to 
provide high-speed CMOS solutions to a wide range of 
military applications and systems. Most of these product lines 
offer Class B products which are fully compliant to the latest 
revision of MIL-STD-883, Paragraph 1.2.1. In addition, IDT 
offers Radiation Tolerant (RT), as well as Radiation Enhanced 
(RE), products. 

IDT has an active program with the Defense Electronic 
Supply Center (DESC) to list all of IDT's military compliant 



devices on Standard Military Drawings (SMD). The SMD 
program allows standardization of militarized products and 
reduction of the proliferation of non-standard source control 
drawings. This program will go far toward reducing the need 
for each defense contractor to make separate specification 
control drawings for purchased parts. IDT plans to have 
SMDs for many of its product offerings. Presently, IDT has 88 
devices which are listed or pending listing. The devices are 
from IDT's SRAM, FCT Logic family. Complex Logic (CLP), 
FIFOs and Specialty Memories (SMP) product families. IDT 
expects to add another 20 devices to the SMD program in the 
near future. Users should contact either IDT or DESC for 
current status of products in the SMD program. 



SMD 


SMD 


SMD 1 


SRAM 


IDT 


LOGIC 


IDT 


CLP 


IDT 


84036/E 


6116 


5962-87630/B 


54FCT244/A 


5962-87708/A 


39C10B&C 


5962-88740 


6116LA 


5962-87629/C 


54FCT245/A 


5962-88533/A 


49C460A/B/C 


84132/B 


6167 


5962-86862/B 


54FCT299/A 


5962-8861 3/A 


39C60A 


5962-8601 5/A 


7187 


5962-87644/A 


54FCT373/A 


5962-88643/A 


49C410 


5962-86859 


6198/7198/7188 


5962-87628/C 


54FCT374/A 


5962-86893 


721 6L 


5962-86705/D 


6168 


5962-87627/B 


54FCT377/A 


5962-87686 


721 7L 


5962-85525/B 


7164 


5962-87654/A 


54FCT138/A 


5962-88733/A 


721 OL 


5962-88552/B 


71256L 


5962-87655/A 


54FCT240/A 


5962-89758 


54FCT843/\/B/C 


5962-88662/A 


712568 


5962-87656/A 


54FCT273/A 


5962-90669 


54FCT193/A 


5962-8861 1/A 


71682L 


5962-89533 


54FCT861A/B 


5962-90901 


29FCT52A/B/C 


5962-88681/A 


712588 


5962-89506 


54FCT827A/B 






5962-88545 


71258L 


5962-88575 


54FCT841A/B 






5962-89891 


7198 


5962-88608 


54FCT821A/B 






5962-89892 


6198 


5962-88543/A 


54FCT521/A 






5962-89690 


6116 


5962-88640/A 


54FCT161/A 






5962-38294/B 


7164 


5962-88639/A 


54FCT573/A 






5962-89692 


7188 


5962-88656 


54FCT823A/B 






5962-89712 


71982 


5962-88657/A 
5962-88674 
5962-88661 
5962-88736/A 


54FCT163/A 
54FCT825A/B 
54FCT863A/B 
29FCT520A/B 






SMP 


IDT 






5962-86875/B 


7130/7140 


5962-88775 


54FCT646 






5962-87002/C 


7132/7142 


5962-89508 


54FCT139/A 






5962-8861 0/A 


71338/71438 


5962-89665 


54FCT824/>i/B 






5962-88665/A 


7133L/7143L 


5962-88651 
5962-88652 
5962-88653 
5962-88654 


54FCT533/A 
54FCT182/A 
54FCT645/VB 
54FCT640A/B 






FIFO 


IDT 






5962-87531 


7201 LA 


5962-88655 


54FCT534/A 






5962-86846/A 


72404 


5962-89767 


54FCT540/A 






5962-88669 


72038 


5962-89766 


54FCT541/A 






5962-89568 


7204L 


5962-89733/A 


54FCT191/A 






5962-89536 


7202L 


5962-89732 


54FCT241/A 






5962-89863 


72018 


5962-89652 


54FCT399/A 






5962-89523 


72403L 


5962-89513 


54FCT574/A 






5962-89666 


7200L 


5962-89731 


54FCT833/VB 






5962-89942 


721 03L 


5962-88675 


54FCT845/VB 






5962-89943 


721 04L 


5962-89730 


54FCT543/A 






5962-89567 


7203L 











2.2 



RADIATION HARDENED TECHNOLOGY 

IDTmanufacturesandsuppliesradiationhardenedproducts on an ARACOR X-Ray system. External facilitiesare utilized 

for military/aerospace applications. Utilizing special processing for device research on gamma cell, LINAC and other radiation 

andstarting materials, IDT'sradiationhardeneddevicessurvive equipment. IDT has an on-going research and development 

in hostile radiation environments. In Total Dose, Dose Rate, program for improving radiation handling capabilities (See 

and environments where single event upset is of concern, IDT "IDT Radiation Tolerant/Enhanced Products for Radiation 

products are designed to continue functioning without loss of Environments" in Section 3) of IDT products/processes, 
performance. IDT can supply all its products on these 
processes. Total Dose radiation testing is performed in-house 
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IDT LEADING EDGE CEMOS TECHNOLOGY 



HIGH-PERFORMANCE CEMOS 

From IDT's beginnings in 1 980, it has had a belief in and a 
commitment to CMOS. The company developed a high- 
performance version of CMOS, called enhanced CMOS 
(CEMOS), that allows the design and manufacture of leading- 
edge components. It incorporates the best characteristics of 
traditional CMOS, including low power, high noise immunity 



and wide operating temperature range; it also achieves speed 
and output drive equal or superior to bipolar Schottky TTL 
The last decade has seen development and production of four 
"generations" of IDT's CEMOS technology with process 
improvements which have reduced IDT's electrical effective 
(Leff) gate lengths by more than 50 percent from 1 .3 microns 
(millionths of a meter) in 1981 to 0.6 microns in 1989. 
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CEMOS IV = CEMOS III - scaled process optimized for high-speed logic. 

Figure 1. 



Continual advancement of CEMOS technology allows IDT 
to implement progressively higher levels of integration and 
achieve increasingly faster speeds maintaining the company's 
established position as the leader in high-speed CMOS 
integrated circuits. In addition, the fundamental process 
technology has been extended to add bipolar elements to the 
CEMOS platform. IDT's BiCEMOS process combines the 
ultra-high speeds of bipolar devices with the lower power and 
cost of CMOS, allowing us to build even faster components 
than straight CMOS at a slightly higher cost. 
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Figure 2. Fifteen-Hundred-Power Magnification Scanning Electron 
Microscope (SEM) Photos of the Four Generations of IDTs CEMOS 
Technology 
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Figure 4. iDT CEMOS Built-in HIgti Aiplia Particle immunity 



ALPHA PARTICLES 

Random alpha particles can cause memory cells to 
temporarily lose their contents orsuffera"soft error." Traveling 
with high energy levels, alpha particles penetrate deep into an 
integrated chip. As they burrow into the silicon, they leave a 
trail of free electron-hole pairs in their wake. 

The cause of alpha particles is well documented and 
understood in the industry. IDT has considered various 
techniquestoprotectthe cellsfrom this hazardous occurrence. 
These techniques include dual-well structures (Figures 3 and 
4) and a polymeric compound for die coating. Presently, a 
polymericcompoundisusedinmanyoflDT'sSRAMs;however, 
the specific techniques used may vary and change from one 
device generation to the next as the industry and IDT improve 
the alpha particle protection technology. 

LATCHUP IMMUNITY 

A combination of careful design layout, selective use of 
guard rings and proprietary techniques have resulted in virtual 
elimination of latchup problems often associated with older 
CMOS processes (Figure 5). The use of NPN and N-channel 
I/O devices eliminates hole injection latchup. Double guard 
ring structures are utilized on all input and output circuits to 
absorb injected electrons. These effectively cut off the current 
paths into the internal circuits to essentially isolate I/O circuits. 
Compared to older CMOS processes which exhibit latchup 
characteristics with trigger currents from 10-20mA, IDT 
products inhibit latchup at trigger currents substantially greater 
than this. 
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Figure 5. IDT CEMOS Latcliup Suppression 
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SURFACE MOUNT TECHNOLOGY 

AND 

IDT'S MODULE PRODUCTS 



Requirements for circuit area reduction, utilizing the most 
efficient and compact component placement possible and the 
needs of production manufacturing for electronics assemblies 
are the driving forces behind the advancement of circuit-board 
assembly technologies. These needs are closely associated 
with the advances being made in surface mount devices 
(SMD) and surface mount technology (SMT) itself. Yet, there 
are two major issues with SMT in production manufacturing of 
electronic assemblies: high capital expenditures and com- 
plexity of testing. 

The capital expenditure required to convert to efficient 
production using SMT is still too high for the majority of 
electronics companies, regardless of the 20-60% increase in 
the board densities which SMT can bring. Because of this high 
barrier to entry, we will continue to see a large market segment 
[large even compared to the exploding SMT market] using 
traditional through-hole packages (i.e. DIPs, PGAs, etc) and 
assembly techniques. How can these types of companies 
take advantage of SMD and SMT? Let someone else, such 
as IDT, do it for them by investing time and money in SMT and 
then in return offer through-hole products utilizing SMT proc- 
esses. Products which fit this description are multi-chip 
modules, consisting of SMT assembled SMDs on a through- 
hole type substrate. Modules enable companies to enjoy SMT 
density advantages and traditional package options without 
the expensive startup costs required to do SMT in-house. 

Although subcontracting this type of work to an assembly 
house is an alternative, there still is the other issue of testing, 
an area where many contract assembly operations fall short 
of IDT's capability and experience. Prerequisites for ade- 
quate module testing sophisticated high-performance par- 
ametric testers, customized test fixtures, and most impor- 
tantly the experience to tests today's complex electronic 
devices. Companies can therefore take advantage of IDT's 
experience in testing and manufacturing high-performance 
CMOS multi-chip modules. 

At IDT, SMD components are electrically tested, environ- 
mentally screened, and performance selected for each IDT 
module. All modules are 100% tested as if they are a separate 
functional component and are guaranteed to meet all speci- 
fied parameters at the module output without the customer 
having to understand the modules' internal v/orkings. 



Other added benefits companies get by using IDT's CMOS 
module products are: 

1 ) a wide variety of high-performance, through-hole prod- 
ucts utilizing SMD packaged components, 

2) fast speeds compared with NMOS based products, 

3) low power consumption compared with bipolar tech- 
nologies, and 

4) low cost manuf acturability compared with GaAs-based 
products. 

IDT has recognized the problems of SMT and began 
offering CMOS modules as part of its standard product port- 
folio. IDT modules combine the advantages of: 

1 ) the low power characteristics of IDT's CEMOS™ and 
BiCEMOS™ products, 

2) the density advantages of first class SMD components 
including those from IDT's components divisions, and 

3) experience in system level design, manufacturing, and 
testing with its own in-house SMT operation. 

IDT currently has two divisions (Subsystems and RISC 
Subsystems) dedicated to the development of module prod- 
ucts ranging from simple memory modules to complex VME 
sized application specific modules to full system-level CPU 
boards. These modules have surface mount devices as- 
sembled on both sides of either a multi-layer glassfilled epoxy 
(FR-4) or a multi-layer co-fired ceramic substrate. Assembled 
modules come available in industry standard through-hole 
packages and other space-saving module packages. Indus- 
try proven vapor-phase or IR reflow techniques are used to 
solder the SMDs to the substrate during the assembly proc- 
ess. Because of our affiliation with IDT's experienced semi- 
conductor manufacturing divisions, we thoroughly under- 
stand and therefore test all modules to the applicable da- 
tasheet specifications and customer requirements. 

Thus, IDT is able to offer today's electronic design engi- 
neers a unique solution for their "need-more-for-less" 
problem. modules. These high speed, high performance 
products offer the density advantages of SMD and SMT, the 
added benefit of low power CMOS technology, and through- 
hole packaged electronics without the high cost of doing it in- 
house. 
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STATE-OF-THE-ART FACILITIES AND CAPABILITIES 



Integrated Device Technology is headquartered in Santa 
Clara, California — the heart of "Silicon Valley." The company's 
operations are housed in six facilities totaling over 500,000 
square feet. These facilities house all aspects of business 
from research and development to design, wafer fabrication, 
assembly, environmental screening, test, and administration. 
In-house capabilities include scanning electron microscope 
(SEM) evaluation, particle impact noise detection (FIND), 
plastic and hermetic packaging, military and commercial 
testing, burn-in, life test, andafull complement of environmental 
screening equipment. 

The over-200,000-square-foot corporate headquarters 
campus is composed of three buildings. The largest facility on 
this site is a 1 00,000 square foot, two-building complex. The 
first building, a 60,000-square-foot facility, is dedicated to the 
Standard Logic and RISC Microprocessor product lines, as 
well as hermetic and plastic package assembly, logic products' 
test, burn-in, mark, QA, and a reliability/failure analysis lab. 

IDT's Packaging and Assembly Process Development 
teams are located here. To keep pace with the development 
of new products and to enhance the IDT philosophy of 
"innovation," these teams have ultra-modern, integrated and 
correspondingly sophisticated equipment and environments 
at their disposal. All manufacturing is completed in dedicated 
clean room areas (Class 10K minimum), with all preseal 
operationsaccomplishedunderClasslOOIaminarflowhoods. 

Development of assembly materials, processes and 
equipment is accomplished under afully operational production 
environment to ensure reliability and repeatable product. The 
Hermetic Manufacturing and Process Development team is 
currently producingcustom products to thestrict requirements 
of MIL-STD-8a3. The fully automated plasticfacilityiscurrently 
producing high volumes of USA-manufactured product, while 
developing state-of-the-art surface-mount technology 
patterned after MIL-STD-883. 

Thesecond building of the complexhouses sales, marketing, 
finance, MIS, and Northwest Area Sales. 

The RISC Subsystems Division is located across from the 
two-building complex in a 50,000-square-foot facility. Also 
located at this facility are Quality Assurance and wafer 
fabrication services. Administrative services. Human 
Resources, International Planning, Shipping and Receiving 
departments are also housed in this facility. 



IDT's largest and newest facility, opened in 1990 in San 
Jose, California, is a multi-purpose 1 50,000-square-foot, ultra- 
modern technology development center. This facility houses 
a 25,000 square foot, combined Class 1 (a maximum of one 
particle-per-cubic-foot of 0.2 micron or larger) , sub-half-micron 
R&D fabrication facility and a wafer fabrication area. This fab 
supports both production volumes of IDT products, including 
some next-generation SRAMs, and the R&D efforts of the 
technology development staff. Technology developm ent efforts 
targeted for the center include advanced silicon processing 
and wafer fabrication techniques. A test area to support both 
production and research is located on-site. The building is 
also the home of the FIFO, ECL, and Subsystems product 
lines. 

IDT's second largest facility is located in Salinas, California, 
about an hour south of Santa Clara. This 95,000-square-foot 
facility, located on 1 4 acres, houses the Static RAM Division 
and Specialty Memory product line. Constructed in 1 985, this 
facility contains an ultra-modern 25,000-square-foot high- 
volume wafer fabrication area measured at Class 2-to-3 (a 
maximum of 2 to 3 particles-per-cubic-foot of 0.2 micron or 
larger) clean room conditions. Careful design and construction 
of this fabrication area created a clean room environment far 
beyond the 1985 average for U.S. fab areas. This made 
possible the production of large volumes of high-density 
submicron geometry, fast static RAMs. Thisfacility also houses 
shipping areas for IDT's leadership family of CMOS static 
RAMs. This site can expand to accommodate a 250,000- 
square-foot complex. 

To extend our capabilities while maintaining strict control of 
our processes, IDT has an operational Assembly and Test 
facility located in Penang, Malaysia. This facility assembles 
product to U.S. standards, with all assemblies done under 
laminar flow conditions (Class 1 00) until the silicon is encased 
in its final packaging. All products in this facility are 
manufactured to the quality control requirements of MIL-STD- 
883. 

All of IDT's facilities are aimed at increasing our 
manufacturing productivity to supply ever-larger volumes of 
high-performance, cost-effective, leadership CMOS products. 




2.6 



SUPERIOR QUALITY AND RELIABILITY 



Maintaining tiie highest standards of quality in the industry 
on ail products is the basis of integrated Device Technology's 
manufacturing systems and procedures. From inception, 
quality and reliability are built into all of IDT's products. Quality 
is "designed in" at every stage of manufacturing - as opposed 
to being "tested-in" later - in order to ensure impeccable 
performance. 

Dedicated commitment to fine workmanship, along with 
development of rigid controls throughout wafer fab, device 
assembly and electrical test, create inherently reliable products. 
Incomingmaterialsaresubjectedtocarefulinspections. Quality 
monitors, or inspections, are performed throughout the 
manufacturing flow. 

IDTmilitary grade monolithichermeticproducts are designed 
to meet or exceed the demanding Class B reliability levels of 
MIL-STD-883 and MIL-M-38510, as defined by Paragraph 
1.2.1 of MlL-STD-883. 

Product flow and test procedures for all monolithic hermetic 
military grade products are in accordance with the latest 
revision and notice of M IL-STD-883 . State-of-the-art production 
techniques and computer-based test procedures are coupled 
with tight controls and inspections to ensure that products 
meet the requirements for 100% screening. Routine quality 
conformance lot testing is performed as defined in MIL-STD- 
883, Methods 5004 and 5005. 

For IDT module products, screening of the fully assembled 
substrates is performed, in addition to the monolithic level 
screening, to assure package integrity and mechanical 



reliability. All modules receive 100% electrical tests (DC, 
functional and dynamic switching) to ensure compliance with 
the "subsystem" specifications. 

By maintaining these high standards and rigid controls 
throughout every step of the manufacturing process, IDT 
ensures that commercial, industrial and military gradeproducts 
consistently meet customer requirementsfor quality, reliability 
and performance. 

SPECIAL PROGRAMS 

Class S. IDT also has all manufacturing, screening and 
test capabilities in-house (except X-ray and some Group D 
tests) to perform complete Class S processing per MIL-STD- 
883 on all IDT products and has supplied Class S products on 
several programs. 

Radiation Hardened. IDT has developed and supplied 
several levels of radiation hardened products for military/ 
aerospace applications to perform at various levels of dose 
rate, total dose, single event upset (SEU), upset and latchup. 
IDT products maintain nearly their same high-performance 
levels built to these special process requirements. The 
company has in-house radiation testing capability used both 
in process development and testing of deliverable product. 
IDT also has a separate group within the company dedicated 
to supplying products for radiation hardened applications and 
to continue research and development of process and products 
to further improye radiation hardening capabilities. 
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QSP-QUALITY, SERVICE AND PERFORMANCE 



Quality from the beginning, is the foundation for IDT's 
commitment to supply consistently high-quality products to 
our customers. IDT's quality comm itment is embodied in its all 
pervasive Continuous Quality Improvement (CQI) process. 
Everyone who influences the quality of the product-from the 
designer to the shipping clerk-is committed to constantly 
improving the quality of their actions. 

IDT QUALITY PHILOSOPHY 

"To make quantitative constant improvement in the quality 
of our actions tfiat result in the supply of leadership products 
in conformance to the requirements of our customers. " 



IDT'S ASSURANCE STRATEGY FOR CQI 

Measurable standards are essential to the success of CQI. 
All the processes contributing to the final quality of the product 
need to be monitored, measured and improved upon through 
the use of statistical tools. 

DEVELOPMENT 



FAB 

I 
ASSEMBLY 

I 
TEST 



PRODUCT FLOW 



SHIP 

Ourcustomers receive thebenefit of ouroptimized systems. 
Installed to enhance quality and reliability, these systems 
provide accurate and timely reporting on the effectiveness of 
manufacturing controls and the reliability and quality 
performance of IDT products and services. 

ORDER ENTRY 

I 
PRODUCTION CONTROL 
SERVICE FLOW | 

SHIPPING 

I 
CUSTOMER SUPPORT 

ThesesystemsandcontrolsconcentrateonCQIbyfocusing 
on the following key elements: 

Statistical Techniques 

Using statistical techniques, including Statistical Process 
Control (SPC) to determine whether the product/ 
processes are under control. 



Standardization 

Implementing policies, procedures and measurement 
techniquesthatarecommonacrossdifferent operational 
areas. 

Documentation 

Documenting and training in policies, procedures, 
measurement techniques and updating through 
characterization/ capability studies. 

Productivity Improvement 

Using constant improvement teams made up from 
employees at all levels of the organization. 

Leadership 

Focusing on quality as a key business parameter and 
strategic strength. 

Total Employee Participation 

Incorporating the CQI process into the IDT Corporate 
Culture. 

Customer Service 

Supporting the customer, as a partner, through 
performance review and pro-active problem solving. 

People Excellence 

Committing to growing, motivating and retaining people 
through training, goal setting, performance measurement 
and review. 

PRODUCT FLOW 

Product quality starts here. IDT has mechanisms and 
procedures in place that monitor and control the quality of our 
development activities. From the calibration of design capture 
libraries through process technology and product 
characterization that establish whether the performance, 
ratings and reliability criteria have been met. This includes 
failure analysis of parts thatwillimprovethe prototype product. 

Atthepre-productionstage once again in-housequalification 
tests assure the quality and reliability of the product. All 
specifications and manufacturing flows are established and 
personnel trained before the product is placed into production. 

Manufacturing 

To accomplish CQI during the manufacturing stage, control 
items are determined for major manufacturing conditions. 
Data is gathered and statistical techniques are used to control 
specific manufacturing processes that affect the quality of the 
product. 
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In-process and final inspections are fed back to earlier 
processes to improve product quality. All product is burned- 
in (where applicable) before 100% inspection of electrical 
characteristics takes place. 

Products which pass final inspection are then subject to 
Quality Assurance and Reliability Tests. This data is used to 
improve manufacturing processes and provide reliability 
predictions of field applications. 

Inventory and Shipping 

Controls in shipping focus on ensuring parts are identified 
and packaged correctly. Care is also taken to see that the 
correct papenwork is present and the product being shipped 
was processed correctly. 

SERVICE FLOW 

Quality not only applies to the product but to the quality-of- 
service we give our customers. Service is also constantly 
monitored for improvement. 

Order Procedures 

Checks are made at the order entry stage to ensure the 
correct processing of theCustomer'sproduct.Afterverification 
and data entry the Acknowledgements (sent to Customers) 
are again checked to ensure details are correct. As part of the 
GQl process, the results of these verifications are analyzed 
using statistical techniques and corrective actions are taken. 

Production Control 

Production Control (P.C.) is responsible for the flow and 
logistics of material as it moves through the manufacturing 
processes. The quality of the actions taken by P.C. greatly 
influences the quality of service the customer receives. 
Because many of our customers have implemented Just-in- 
Time (JIT) manufacturing practices, IDT as a supplier has 
adopted these same disciplines. As a result, employees 
receive extensive training and the performance level of key 
actions are kept under constant review. These key actions 
include: 

Quotation response and accuracy. 

Scheduling response and accuracy. 

Response and accuracy of Expedites. 

Inventory, management, and effectiveness. 

On-time delivery. 



Customer Support 

IDT has a worldwide network of sales offices and Technical 
Development Centers. These provide local customer support 
on business transactions, and in addition, support customers 
on applications information, technical services, benchmarking 
of hardware solutions, and demonstration of various 
Development Workstations. 

The key to CQI is the timely resolution of defects and 
implementation of the corrective actions. This is no more 
important than when product failures are found by a customer. 
When failures arefoundatthe customer's incoming inspection, 
in the production line, or the field application, the Division 
Quality Assurance group is the focal point for the investigation 
of the cause of failure and implementation of the corrective 
action. IDT constantly improves the level of support we give 
our customers by monitoring the response time to customers 
who have detected a product failure. Providing the customer 
with an analysis of the failure, including corrective actions and 
the statistical analysis of defects, brings CQI full circle-full 
support of our customers and their designs with high-quality 
products. 

SUMMARY 

In 1 990, IDT made the commitmentto "Leadership through 
Quality, Service, and Performance Products". 

We believe by following this credo IDT and our customers 
will be successful in the coming decade. With the 
implementation of the CQI strategy within the company, we 
will satisfy our goal... 

"Leadership through Quality, Sen/ice and Performance 
Products". 
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IDT QUALITY CONFORMANCE PROGRAM 



A COMMITMENT TO QUALITY 

Integrated Device Technology's monolithic assembly 
products are designed, manufactured and tested in accordance 
with the strict controls and procedures required by Military 
Standards. The documentation, design and manufacturing 
criteria of the Quality and Reliability Assurance Program were 
developed and are being maintained to the most current 
revisions of MIL-3851 as defined by paragraph 1 .2.1 of MIL- 
STD-883 and MIL-STD-8a3 requirements. 

Product flow and test procedures for all Class B monolithic 
hermetic Military Grade microcircuits are in full compliance 
with paragraph 1.2.1 of MIL-STD-883. State-of-the-art 
production techniques and computer-based test procedures 
are coupled with stringent controls and inspections to ensure 
that products meet the requirements for 1 00% screening and 
quality conformance tests as defined in MIL-STD-883, Methods 
5004 and 5005. 

Product flow and test procedures for all plastic and 
commercial hermeticproducls are in accordance with industry 
practices for producing highly reliable microcircuits to ensure 
that products meet the IDT requirements for 1 00% screening 
and quality conformance tests. 

By maintaining these high standards and rigid controls 
throughout every step of the manufacturing process, IDT 
ensures that our products consistently meet customer 
requirements for quality, reliability and performance. 

SUMMARY 

Monolithic Hermetic Package Processing F!ow(^> 

Refer to the Monolithic Hermetic Package Processing Flow 
diagram. All test methods refer to MIL-STD-883 unless 
otherwise stated. 

1. Wafer Fabrication: Humidity, temperature and 
particulate contamination levels are controlled and 
maintained according to criteria patterned after Federal 
Standard 209, Clean Room and Workstation 
Requirements. Allcritical workstations are maintained 
at Class 1 00 levels or better. 

Wafers from each wafer fabrication area are subjected 
to Scanning Electron Microscope analysis on a periodic 
basis. 

2. Die Visual Inspection: Wafers are cut and separated 
and the individual die are 100% visually inspected to 
strict IDT-defined internal criteria. 

3. Die Shear Monitor: To ensure die attach integrity, 
product samples are routinely subjected to a shear 
strength test per Method 201 9. 
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Wire Bond Monitor: Product samples are routinely 
subjected to a strength test per Method 201 1 , Condition 
D, to ensure the integrity of the lead bond process. 

Pre-Cap Visual: Before the completed package is 
sealed, 100% of the product is visually inspected to 
Method 2010, Condition B criteria. 

Environmental Conditioning: 100% of the sealed 
product is subjected to environmental stress tests. 
These thermal and mechanical tests are designed to 
eliminate units with marginal seal, die attach or lead 
bond integrity. 

Hermetic Testing: 1 00% of the hermetic packages 
are subjected to fine and gross leak seal tests to 
eliminate marginally sealed units or units whose 
seals may have become defective as a result of 
environmental conditioning tests. 

Pre-Burn-ln Electrical Test: Each product is 100% 
electrically tested at an ambient temperature of +25''C 
to IDT data sheet or the customer specification. 

Burn-In: 100% of the Military Grade product is 
burned-in under dynamic electrical conditions to the 
time and temperature requirements of Method 1 01 5, 
Condition D. Except for the time, Commercial Grade 
product is burned-in as applicable to the same 
conditions as Military Grade devices. 

Post-Burn-In Electrical: Afterburn-in, 100% of the 
Class B Military Grade product is electrically tested to 
IDT data sheet or customer specifications over the 
-55°C to +125°C temperature range. Commercial 
Grade products are sample tested to the applicable 
temperature extremes. 

Mark: All product is marked with product type and lot 
code identifiers. MIL-STD-883 compliant Military 
Grade products are identified with the required 
compliant code letter. 

Quality Conformance Tests: Samples of the Military 

Grade product which have been processed to the 
1 00% screening tests of Method 5004 are routinely 
subjected to the quality conformance requirements of 
Method 5005. 



a 



NOTE: 

1 . For quality requirements beyond Class B levels such as SEM analysis, X-Ray inspection, Particle Impact Noise Reduction (PIND) test, Class S screening 
or other customer specified screening flows, please contact your Integrated Device Technology sales representative. 
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SUMMARY 



Monolithic Plastic Package Processing Flow 

Refer to the Monolithic Plastic Package Processing Flow 
diagram. All test methods refer to MIL-STD-883 unless 
otherwise stated. 

1. Wafer Fabrication: Humidity, temperature and 
particulate contamination levels are controlled and 
maintained according to criteria patterned after Federal 
Standard 209, Clean Room and Workstation 
Requirements. All critical workstations are maintained 
at Class 1 00 levels or better. 

Topside silicon nitride passivation is all applied to all 
wafers for better moisture barrier characteristics. 

Wafers from each wafer fabrication area are subjected 
to Scanning Electron Microscope analysis on a periodic 
basis. 

2. Die Visual Inspection: Wafers are 100% visually 
inspected to strict IDT defined internal criteria. 

3. Die Push Test: To ensure die attach integrity, 
product sarriples are routinely subjected to die push 
tests, patterned after MIL-STD-883, Method 2019. 

4. Wire Bond Monitor: Product samples are routinely 
subjected to wire bond pull and ball shaar tests to 
ensure the integrity of the wire bond process, patterned 
after MIL-STD-883, Method 201 1 , Condition D. 

5. Pre-Cap Visual: Before encapsulation, all product 
lots are visually inspected (using LTPD 5 sampling 
plan) to criteria patterned after MIL-STD-883, Method 
2010, Condition B. 
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Post Mold Cure: Plastic encapsulated devices are 
baked to ensure an optimum polymerization of the 
epoxy mold compound so as to enhance moisture 
resistance characteristics. 

Pre-Burn-ln Electrical: Each product is 100% 
electrically tested at an ambient temperatu re of +25°C 
to IDT data sheet or the customer specification. 

Burn-In: Except for MSI Logic family devices where 
it may be obtained as an option, all Commercial 
Grade plastic package products are burned-in for 16 
hours at +125°C minimum (or equivalent), utilizing 
the same burn-in conditions as the Military Grade 
product. 

Post-Bum-!n Electrical: After burn-in, 100% of the 
plastic product is electrically tested to IDT data sheet 
or customer specifications at the maximum 
temperature extreme. The minimum temperature 
extreme is tested periodically on an audit basis. 

Mark: All product is marked with product type and lot 
code identifiers. Products are identified with the 
assembly and test locations. 

Quality Conformance Inspection: Samples of the 
plastic product which have been processed to the 
100% screening requirements are subjected to the 
Periodic Quality Conformance Inspection Program. 
Where indicated, the test methods are patterned after 
MIL-STD-883 criteria. 
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TABLE 1 

This table defines the device class screening procedures for IDTs high reliability products in conformance with l\/1IL-STD-883C. 

Monolithic Hermetic Package Final Processing Flow 





CLASS-S 


CLASS-B 


CLASS-C(^> 


OPERATION 


TEST METHOD 


RQMT 


TEST METHOD 


RQMT 


TEST METHOD 


RQMT 


BURN-IN 


1015Cond. D, 

240Hrs@125°Cor 

equivalent 


100% 


1015Cond. D, 
160Hrs.@125°Cmin 
or equivalent 


100% 


Per applicable 
device specification 


100% 


POST BURN-IN 
ELECTRICAL: 
Static (DC), Functional 
and Switching (AC) 


Per applicable 
device specification 
+25, -55and125°C 


100% 


Per applicable 
device specification 
+25, -55and125°C 


100% 


Per applicable t^) 
device specification 


100% 


Group A ELECTRICAL: 
Static (DC), Functional 
and Switching (AC) 


Per applicable 
device specification 
and 5005 


Sample 


Per applicable 
device specification 
and 5005 


Sample 


Per applicable (2) 
device specification 


Sample 


MARK/LEAD 
STRAIGHTENING 


IDT Spec 


100% 


IDT Spec 


100% 


IDT Spec 


100% 


FINAL ELECTRICAL 
TEST 


Per applicable 
device specification 
+25°C 


100% 


Per applicable 
device specification 
+25°C 


100% 


Per applicable 
device specification 
+25°C 


100% 


FINAL VISUAL/PACK 


IDT Spec 


100% 


IDT Spec 


100% 


IDT Spec 


100% 


QUALITY CONFORMANCE 
INSPECTION 


5005 Group B, C, D. 


Sample 


5005 Group B,C,D. 


Sample 


IDT Spec 


Sample 


QUALITY SHIPPING 
INSPECTION 
(Visual/Plant Clearance) 


IDT Spec 


100% 


IDT Spec 


100% 


IDT Spec 


100% 



NOTES: 

1 . Class-C = IDT commercial spec, for hermetic and plastic packages 

2. Typical 0°C, 70°C, Extended -SS'C +125°C 
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RADIATION TOLERANT/ENHANCED/HARDENED PRODUCTS FOR 
RADIATION ENVIRONMENTS 



INTRODUCTION 

The need for high-performance CMOS integrated circuits 
in military and space systems is more critical today than ever 
before. The low power dissipation that is achieved using 
CMOS technology, along with the high complexity and density 
levels, makes CMOS the nearly ideal component for all types 
of applications. 

Systems designed for military or space applications are 
intended for environments where high levels of radiation may 
be encountered. The implication of a device failure within a 
military or space system clearly is critical. IDT has made a 
significant contribution toward providing reliable radiation- 
tolerant systems by offering integrated circuits with enhanced 
radiation tolerance. Radiation environments, IDT process 
enhancements and device tolerance levels achieved are 
described below. 

THE RADIATION ENVIRONMENT 

There are four different types of radiation environments 
that are of concern to builders of military and space systems. 
These environments and their effects on the device operation, 
summarized in Figure 1 , are as follows: 

Total Dose Accumulation refers to the total amount of 
accumulated gamma rays experienced by the devices in the 
system, and is measured in RADS (SI) for radiation units 
experienced at the silicon level. The physical effect of gamma 
rays on semiconductor devices is to cause threshold shifts (Vt 
shifts) of both the active transistors as well as the parasitic field 
transistors. Threshold voltages decrease as total dose is 
accumulated; at some point, the device will begin to exhibit 
parametric failures as the input/output and supply currents 
increase. At higher radiation accumulation levels, functional 
failures occur. In memory circuits, however, functional failures 
due to memory cell failure often occur first. 

Burst Radiation or Dose Rate refers to the amount of 
radiation, usually photons or electrons, experienced by the 
devices in the system due to a pulse event, and is measured 
in RADS (Si) per second. The effect of a high dose rate or 
burst of radiation on CMOS integrated circuits is to cause 
temporary upset of logic states and/or CMOS latch-up. Latch- 
up can cause permanent damage to the device. 

Single Event Upset (SEU) is a transient logic state change 
caused by high-energy ions, such as energetic cosmic rays, 
striking the integrated circuits. As the ion passes through the 
silicon, charge is either created through ionization or direct 
nuclear collision. If collected by a circuit node, this excess 
charge can cause a change in logic state of the circuit. 
Dynamic nodes that are not actively held at a particular logic 
state(dynamic RAM cellsforexample) are themost susceptible. 
These upsets are transient, but can cause system failures 
known as "soft errors." 

Neutron Irradiation will cause structural damage to the 
silicon lattice which may lead to device leakage and, ultimately, 
functional failure. 



Radiation 
Category 


Primary 
Particle 


Source 


Effect 


Total Dose 


Gamma 


Space or 

Nuclear 

Event 


Permanent 


Dose Rate 


Photons 


Nuclear 
Event 


Temporary 
Upset of Logic 
State or 
Latch-up 


SEU 


Cosmic 
Rays 


Space 


Temporary 
Upset of 
Logic State 


Neutron 


Neutrons 


Nuclear 
Event 


Device Leakage 
Due to Silicon 
Lattice Damage 



Figure 1. 

DEVICE ENHANCEMENTS 

Of the foJr radiation environments above, IDT has taken 
considerable data on the first two. Total Dose Accumulation 
and Dose Rate. IDT has developed a process that significantly 
improves the radiation tolerance of its devices within these 
environments. Prevention of SEU failures is usually 
accomplished by system-level considerations, such as Error 
Detection and Correction (EDC) circuitry, since the occurrence 
of SEUs is not particularly dependent on process technology. 
Through IDT's customer contracts, SEU has been gathered 
on some devices. Little is yet known about the effects of 
neutron-induced damage. For more information on SEU 
testing, contact IDT's Radiation Hardened Product Group. 

Enhancements to IDT's standard process are used to 
create radiation enhanced and tolerant processes. Field and 
gate oxides are "hardened" to make the device lesssusceptible 
to radiation damage by modifying the process architecture to 
allow lower temperature processing. Device implants and Vts 
adjustments allow more Vt margin. In addition to process 
changes, IDT's radiation enhanced process utilizes epitaxial 
substrate material. The use of epi substrate material provides 
a lower substrate resistance environment to create latch-up 
free CMOS structures. 

RADIATION HARDNESS CATEGORIES 

Radiation Enhanced (RE) or Radiation Tolerant ('RT) 
versions of IDT products follow IDT's military product data 
sheets whenever possible (consult factory). IDT's Total Dose 
Test plan exposes a sample of die on a wafer to a particular 
Total Dose level via ARACOR X-Ray radiation. This Total 
Dose Test plan qu alif ies each ' RE or ' RT wafer to a Total Dose 
level. Only wafers with sampled die that pass Total Dose level 
tests are assembled and used for orders (consult factory for 
more details on Total Dose sample testing). With regard to 
Total Dose testing, clarifications/exceptions to MIL-STD-883, 
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Methods 5005 and 1019 are required. Consult factory for 
more details. 

The 'RE and 'RT process enhancements enable IDT to 
offer integrated circuits with varying grades of radiation 
tolerance or radiation "hardness". 

• Radiation Enhanced process uses Epi wafers and is able 
to provide devices that can be Total Dose qualified to 10K 
RADs (Si) or greater by IDT's ARACOR X-Ray Total Dose 
sample die test plan (Total Dose levels require negotiation , 
consult factory for more details). 

• Radiation Tolerant product uses standard wafer/process 
material that is qualified to 10K RADs (Si) Total Dose by 
IDT's ARACOR X-Ray Total Dose sample die test plan. 
Integrated Device Technology can provide Radiation 

Tolerant/Enhanced versions of all product types (some speed 
grades may not be available as 'RE). 

Please contact your IDT sales representative or factory 
marketing to determine availability and price of any IDT 



product processed in accordance with one of these levels of 
radiation hardness. 

CONCLUSION 

There has been widespread interest within the military and 
space community in IDT's CMOS product line for its radiation 
hardness levels, as well as its high-performance and low 
power dissipation. To serve this growing need for CMOS 
circuits that must operate in a radiation environment, IDT has 
created a separate group within the company to concentrate 
on supplying products for these applications.Continuing 
research and development of process and products, including 
the use of in-house radiation testing capability, will allow 
Integrated Device Technology to offer continuously increasing 
levels of radiation-tolerant solutions. 
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PACKAGE DIAGRAM OUTLINES 
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THERMAL PERFORMANCE CALCULATIONS FOR IDT'S PACKAGES 



Since most of the electrical energy consumed by 
microelectronic devices eventually appears as heat, poor 
thermal performance of the device or lack of management of 
this thermal energy can cause a variety of deleterious effects. 
This device temperature increase can exhibit itself as one of 
the key variables in establishing device performance and long 
term reliability; on the other hand, effective dissipation of 
internally generated thermal energy can, if properly managed, 
reduce the deleterious effects and improve component 
reliability. 

A few key benefits of IDT's enhanced CEMOS™ process 
are: low power dissipation, high speed, increased levels of 
integration, wider operating temperature ranges and lower 
quiescent power dissipation. Because the reliability of an 
integrated circuit is largely dependent on the maximum 
temperature the device attains during operation, and as the 
junction stability declines with increases in junction temperature 
(Tj), it becomes increasingly important to maintain a low (Tj). 

CMOS devices stabilize more quickly and at greatly lower 
temperature than bipolar devices under normal operation. 
The accelerated aging of an integrated circuit can be expressed 
as an exponential function of the junction temperature as: 



tA = to exp 



where 



Ea 
k 



1_-_l 
To Tj 



tA = lifetime at elevated junction (Tj) temperature 

to = normal lifetime at normal junction (To) temperature 

Ea = activation energy (ev) 

k = Boltzmann's constant (8.617 x 10-^ev/k) 
i.e. the lifetime of a device could be decreased by a factor of 
2 for every 1 0°C increase temperature. 

To minimize the deleterious effects associated with this 
potential increase, IDT has: 

1. Optimized our proprietary low-power CEMOS 
fabrication process to ensure the active junction 
temperature rise is minimal. 

2. Selected only packaging materials that optimize heat 
dissipation, which encourages a cooler running device. 

3. Physically designed all package components to 
enhance the inherent material properties and to take 
full advantage of heat transfer and radiation due to 
case geometries. 



4. Tightly controlled the assembly procedures to meet or 
exceed the stringent criteria of MIL-STD-883_to ensure 
maximum heat transfer between die and packaging 
materials. 

The following figures graphically illustrate the thermal values 
of IDT's current package families. Each envelop (shaded 
area) depicts a typical spread of values due to the influence of 
a number of factors which include: circuit size, package 
materials and package geometry. The following range of 
values are to be used as a comprehensive characterization of 
the major variables rather than single point of reference. 

When calculating junction temperature (Tj), it is necessary 
to know the thermal resistance of the package (9ja) as 
measured in "degree celsius per watt". With the accompanying 
data, the following equation can be used to establish thermal 
performance, enhance device reliability and ultimately provide 
you, the user, with a continuing series of high-speed, low- 
power CMOS solutions to your system design needs. 



eJA = [Tj - Ta]/P 
Tj = Ta + P[eJA] = 

where 

ejc = Tj - Tc 



Ta + P[ejc + ecA] 



ecA = Tc - Ta 



= Thermal resistance 

J = Junction 

P = Operational power of device (dissipated) 

Ta = Ambient temperature in degree celsius 

Tj = Temperature of the junction 

To = Temperature of case/package 

9CA = Case to Ambient, thermal resistance — usually a 
measure of the heat dissipation due to natural or 
forced convection, radiation and mounting 
techniques. 

GJC = Junction to Case, thermal resistance — usually 
measured with reference to the temperature at a 
specific point on the package (case) surface. 
(Dependent on the package material properties 
and package geometry.) 

eJA = Junction to Ambient, thermal resistance — usually 
measured with respect to the temperature of a 
specified volume of still air. (Dependent on Sjc + 
GJA which includes the influence of area and 
environmental condition.) 



Ref. MIL-STD-883C, Method 1012.1 

JEDEC ENG. Bulletin No. 20, January 1975 

1986 Semi. Std., Vol. 4, Test Methods G30-86, G32-86. 
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Theta JA Ceramic Flatpacks/Cerpacks 
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PACKAGE DIAGRAM OUTLINE INDEX 

SECTION PAGE 
MONOLITHIC PACKAGE DIAGRAM OUTLINES 4.3 

PKG. DESCRIPTION 

P16-1 16-Pin Plastic DIP (300 mil) .............................;.. 19 

P18-1 18-Pin Plastic DIP (300 mil) :. 20 

P20-1 20-Pin Plastic DIP (300 mil) 20 

P22-1 22-Pin Plastic DIP (300 mil) '. 19 

P24-1 24-Pin Plastic DIP (300 mil) [ 20 

P24-2 24-Pin Plastic DIP (600 mil) 22 

P28-1 28-Pin Plastic DIP (600 mil) 22 

P28-2 28-Pin Plastic DIP (300 mil) 19 

P28-3 28-Pin Plastic DIP (400 mil) 21 

P32-1 32-Pin Plastic DIP (600 mil) 22 

P32-2 32-Pin Plastic DIP (300 mil) 19 

P32-3 32-Pin Plastic DIP (400 mil) 21 

P40-1 40-Pin Plastic DIP (600 mil) 22 

P48-1 48-Pin Plastic DIP (600 mil) 22 

P64-1 64-Pin Plastic DIP (900 mil) 23 



D16-1 16-Pin CERDIP (300 m 

D18-1 18-Pin CERDIP (300 m 

D20-1 20-Pin CERDIP (300 m 

D22-1 22-Pin CERDIP (300 m 

D24-1 ' 24-Pin CERDIP (300 m 

D24-2 24-Pin CERDIP (600 m 

D24-3 . 24-Pin CERDIP (400 mil) : 2 

D28-1 28-Pin CERDIP (600 mil) :.. 2 

D28-3 :28-Pin CERDIP (300 mil)..; : 1 

D32-1 32-Pin CERDIP (wide body) 2 

D40-1 40-Pin CERDIP (600 mil) 2 



C20-1 20-Pin Sidebraze DIP (300 mil) 3 

C22-1 22-Pin Sidebraze DIP (300 mil) 3 

C24-1 24-Pin Sidebraze DIP (300 mil) 3 

C24-2 24-Pin Sidebraze DIP (600 mil) 5 

C28-1 28-Pin Sidebraze DIP (300 mil) 3 

C28-2 28-Pin Sidebraze DIP (400 mil) 4 

C28-3 28-Pin Sidebraze DIP (600 mil) 5 

C32-1 32-Pin Sidebraze DIP (600 mil) 5 

C32-2 32-Pin Sidebraze DIP (400 mil) 4 

C32-3 32-Pin Sidebraze DIP (300 mil) 3 

C40-1 40-Pin Sidebraze DIP (600 mil) 5 

C48-1 48-Pin Sidebraze DIP (400 mil) 4 

C48-2 48-Pin Sidebraze DIP (600 mil) :....... 5 

C64-2 64-Pin Topbraze DIP (900 mil) 6 

C68-1 68-Pin Sidebraze DIP (600 mil) 5 

G68-1 68-Lead Pin Grid Array (cavity up) ..„..;.., 14 

G68-2 68-Lead Pin Grid Array (cavity down) ......;............. 16 

G68-3 68-Lead Pin Grid Array (small outline — cavity up) 1 5 

G144-2 . 144-Lead Pin Grip Array (cavity up — R3001 ) .......!... 17 

G208-2 208-Lead Pin Grid Array (cavity down) 18 

S016-1 16-Pin Small Outline IC (gull wing) 24 

S016-6 16-Pin Small Outline IC (EIAJ —1 .27 lead pitch) 26 
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MONOLITHIC PACKAGE DIAGRAM OUTLINES (Continued).... 

PKG. DESCRIPTION 

8018-1 18-Pin Small Outline 10 (gull wing) 24 

SO20-1 20-Pin Small Outline IC (J-bend — 300 mil) 27 

SO20-2 20-Pin Small Outline 10 (gull wing) 24 

SO20-6 20-Pin Small Outline IC (EIAJ — 1 .27 lead pitch) 26 

SO20-7 20-Pin Small Outline IC (EIAJ — .65 lead pitch) ....: 27 

S024-2 24-Pin Small Outline IC (gull wing) 24 

S024-4 24-Pin Small Outline IC (J-bend — 300 mil) 27 

S024-6 24-Pin Small Outline IC (EIAJ — 1 .27 lead pitch) 26 

S024-7 24-Pin Small Outline IC (EIAJ — .65 lead pitch) 29 

S024-8 24-Pin Small Outline IC (J-bend — 300 mil) 27 

S028-2 28-Pin Small Outline IC (gull wing) ; 25 

S028-3 28-Pin Small Outline IC (gull wing) 25 

S028-5 28-Pin Small Outline IC (J-bend — 300 mil) 27 

S032-2 32-Pin Small Outline IC (J-bend — 300 mil) 27 

S048-1 48-Pin Small Outline IC 28 

S056-1 56-Pin Small Outline IC 28 



J18-1 
J20-1 
J28-1 
J32-1 
J44-1 
J52-1 
J68-1 
J84-1 

L20-1 
L20-2 
L22-1 
L24-1 
L28-1 
L28-2 
L32-1 
L44-1 
L48-1 
L52-1 
L52-2 
L68-1 
L68-2 

El 6-1 
E20-1 
E24-1 
E28-1 
E28-2 
E48-1 
E56-1 

F48-1 
F64-1 
F68-2 



1 8-Pin Plastic Leaded Chip Carrier (rectangular) 32 

20-Pin Plastic Leaded Chip Carrier (square) 31 

28-Pin Plastic Leaded Chip Carrier (square) 31 

32-Pin Plastic Leaded Chip Carrier (rectangular) 32 

44-Pin Plastic Leaded Chip Carrier (square) 31 

52-Pin Plastic Leaded Chip Carrier (square) 31 

68-Pin Plastic Leaded Chip Carrier (square) 31 

84-Pin Plastic Leaded Chip Carrier (square) 31 

20-Pin Leadless Chip Carrier (rectangular) 1 3 

20-Pin Leadless Chip Carrier (square) 1 1 

22-Pin Leadless Chip Carrier (rectangular) 1 3 

24-Pin Leadless Chip Carrier (rectangular) 1 3 

28-Pin Leadless Chip Carrier (square) 1 1 

28-Pin Leadless Chip Carrier (rectangular) 1 3 

32-Pin Leadless Chip Carrier (rectangular) 1 3 

44-Pin Leadless Chip Carrier (square) 1 1 

48-Pin Leadless Chip Carrier (square) 1 1 

52-Pin Leadless Chip Carrier (square) 12 

52-Pin Leadless Chip Carrier (square) 12 

68-Pin Leadless Chip Carrier (square) 12 

68-Pin Leadless Chip Carrier (square) 12 

16-LeadCERPACK 9 

20-Lead CERPACK 9 

24-Lead CERPACK 9 

28-Lead CERPACK 9 

28-Lead CERPACK 9 

48-Lead CERPACK 10 

56-Lead CERPACK 10 

48-Lead Quad Flatpack 7 

64-Lead Quad Flatpack 7 

68-Lead Quad Flatpack 8 
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SECTION PAGE 

MONOLITHIC PACKAGE DIAGRAM OUTLINES (Continued) 4.3 

PKG. DESCRIPTION 

PQ80-1 80-Lead Plastic Quad Flatpack(EIAJ) 30 

PQ144-2 144-Lead Plastic Quad Flatpack(EIAJ) 30 

PQ160-2 160-Lead Plastic Quad Flatpack (EIAJ) 30 

PQ208-2 208-Lead Plastic Quad Flatpack (EIAJ) 30 



MODULE PACKAGE DIAGRAM OUTLINES 

Module package diagrams are located at the back of each Subsystems data sheet. 
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PACKAGE DIAGRAM OUTLINES 



DUAL IN-LINE PACKAGES 



SEATING PLANE- 
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NOTES: 

1. ALL DIMENSIONS ARE IN INCHES. UNLESS OTHERWISE SPECIFIED. 

2. BSC - BASIC LEAD SPACING BETWEEN CENTERS. 

3. THE MINIMUM LIMIT FOR DIMENSION b1 MAY BE .023 FOR CORNER LEADS. 



16-28 LEAD CERDIP (300 MIL) 



DWG # 


D16-1 
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D20-1 
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D28-3 


# OF LDS (N) 


16 


18 
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22 


24 
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SYMBOL 


MIN 


MAX 


MIN 


MAX 


MIN 


MAX 


MIN 


MAX 


MIN 


MAX 


MIN 


MAX 


A 


.140 


.200 


.140 


.200 


.140 


.200 


.140 


.200 


.140 


.200 


.140 


.200 


b 


.015 


.021 


.015 


.021 


.015 


.021 


.015 


.021 


.015 


.021 


.015 


.021 


b1 


.045 
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.045 


.060 


.045 


.060 


.045 
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.045 


.065 


.045 


.065 
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.009 
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.009 


.014 


.009 


.014 


D 


.750 


.830 


.880 


.930 


.935 


1.060 


1.050 


1.080 


1.240 


1.280 


1.440 


1.485 


E 


.285 


.310 


.285 


.310 


.285 


.310 


.285 


.310 


.285 


.310 


.285 


.310 


El 


.290 


.320 


.290 


.320 


.290 


.320 


.300 


.320 


.300 


.320 


.300 


.320 


e 


.100 


BSC 


.100 


BSC 


.100 BSC 


.100 BSC 


.100 BSC 


.100 BSC 1 


L 


.125 


.175 


.125 


.175 


.125 


.175 


.125 


.175 


.125 


.175 


.125 


.175 


LI 


.150 


- 


.150 


- 


.150 


- 


.150 


- 


,150 


- 


.150 


- 


Q 


.015 


.055 


.015 


.055 


.015 


.060 


.015 


.060 


.015 


.060 


.015 


.060 


S 


.020 


.080 


.020 


.080 


.020 


.080 


.020 


.080 


.030 


.080 


.030 


.080 


SI 


.005 


- 


.005 


- 


.005 


- 


.005 


- 


.005 


- 


.005 


- 


a 


0- 


15* 


0- 


15' 


0- 


15* 


0' 


15* 


0- 


15* 


0" 


15- 



4.3 



PACKAGE DIAGRAM OUTLINES 



DUAL IN-LINE PACKAGES (Continued) 



24-40 LEAD CERDIP (400 . 


Sc 600 


MIL) 








DWG # 


D24-5 


D24-2 


D28-1 


D40-1 


# OF LDS (N) 


24 


24 


28 


40 


SYMBOL 


MIN 


MAX 


MIN 


MAX 


MIN 


MAX 


MIN 


MAX 


A 


.130 


.175 


.090 


.190 


.090 


.200 


.160 


.220 


b 


.015 


.021 


.014 


.023 


.014 


.023 


.014 


.023 


bl 


.045 


.065 


.045 


.060 


.045 


.065 


.045 


.065 


C 


.009 


.014 


.008 


.012 


.008 


.014 


.008 


.014 


D 


1.180 


1.250 


1.230 


1.290 


1.440 


1.490 


2.020 


2.070 


E 


.350 


.410 


.500 


.610 


.510 


.600 


.510 


.600 


El 


.380 


.420 


.590 


.620 


.590 


.620 


.590 


.620 


e 


.100 BSC 


.100 BSC 


.100 BSC 


.100 BSC 1 


L 


.125 


.175 


.125 


.200 


.125 


.200 


.125 


.200 


LI 


.150 


- 


.150 


- 


.150 


- 


.150 


- 


Q 


.015 


.060 


.015 


.060 


.020 


.060 


.020 


.060 


S 


.030 


.070 


.030 


.080 


.030 


.080 


.030 


.080 


SI 


.005 


- 


.005 


- 


.005 


- 


.005 


- 


a 


0- 


15* 


0' 


15- 


0- 


15- 


0* 


15- 



32 LEAD CERDIP (WIDE BODY) 



DWG # 


D32-1 


# OF LDS (N) 


32 


SYMBOL 


MIN 


MAX 


A 


.120 


.210 


b 


.014 


.023 


bl 


.045 


.065 


C 


.008 


.014 


D 


1.625 


1.675 


E 


.570 


.600 


El 


.590 


.620 


e 


.100 BSC 1 


L 


.125 


.200 


L1 


.150 


- 


Q 


.020 


.060 


S 


.030 


.080 


SI 


.005 


- 


a 


0- 


15- 



4.3 



PACKAGE DIAGRAM OUTLINES 



DUAL IN-LINE PACKAGES (Continued) 



20-32 LEAD SIDE BRAZE (300 MIL) 



-i D i* 


t N 
E S 
i 1 

■' l_J L_J 1_ 










J1_I1_I1_II__IL_JL_JL_I 



LI 



£ 



S2 



^"Rl 



■b1 



-H r- b-nl— S1-* 



rr 



•SEATING PLANE 



El 




NOTES: 

1. ALL Dlh/.ENSIONS ARE IN INCHES, UNLESS OTHERWISE SPECIFIED. 

2. BSC - BASIC LEAD SPACING BETWEEN CENTERS. 



DWG # 


C20-1 


C22-1 


C24-1 


C28-1 


C32-3 


i 


OF LDS (N) 


20 


22 


24 


28 


32 


SYMBOL 


MIN 


MAX 


MIN 


MAX 


MIN 


MAX 


MIN 


MAX 


MIN 


MAX 


A 


.090 


.200 


.100 


.200 


.090 


.200 


.090 


.200 


.090 


.200 


b 


.014 


.023 


.014 


.023 


.015 


.023 


.014 


.023 


.014 


.023 


b1 


.045 


.060 


.045 


.060 


.045 


.060 


.045 


.060 


.045 


.060 


C 


.008 


.015 


.008 


.015 


.008 


.015 


.008 


,015 


.008 


.014 


D 


.970 


1.060 


1.040 


1.120 


1.180 


1.230 


1.380 


1.420 


1.580 


1.640 


E 


.260 


.310 


.260 


.310 


.220 


.310 


.220 


.310 


.280 


.310 


El 


.290 


.320 


.290 


.320 


.290 


.320 


.290 


.320 


.290 


.320 


e 


.100 BSC 


.100 BSC 


.100 BSC 


.100 BSC 


.100 BSC 1 


L 


.125 


.200 


.125 


.200 


.125 


.200 


.125 


.200 


.100 


.175 


LI 


.150 


— 


.150 


- 


.150 


- 


.150 


- 


.150 


— 


Q 


.015 


.060 


.015 


.060 


.015 


.060 


.015 


.060 


.030 


.060 


S 


.030 


.065 


.030 


.065 


.030 


.065 


.030 


.065 


.030 


.065 


SI 


.005 


— 


.005 


— 


.005 


— 


.005 


— 


.005 


— 


S2 


.005 


- 


.005 


- 


.005 


- 


.005 


- 


.005 


- 



4.3 



PACKAGE DIAGRAM OUTLINES 



DUAL IN-LINE PACKAGES (Continued) 



28-48 LEAD SIDE BRAZE (400 MIL) 

h- D 



r 



N 



— "-tz: 
r-S2 

Ll t 

i 



UJUJUJ 



48 LEAD OPTION 



•bl 



_J |_ b— Ih- 



si 



rf 



SEATING PLANE 



El 



NOTES: 

1. ALL DIMENSIONS ARE IN INCHES. UNLESS OTHERWISE SPECIFIED. 

2. BSC - BASIC LEAD SPACING BETWEEN CENTERS. 



DWG # 


C28-2 


032-2 


C48-1 


l_ 


OF LDS CN) 


28 


32 


48 


SYMBOL 


MIN 


MAX 


MIN 


MAX 


MIN 


MAX 


A 


.090 


.200 


.090 


.200 


.085 


.190 


b 


.014 


.023 


.014 


.023 


.014 


.023 


bl 


.045 


.060 


.045 


.060 


.045 


.060 


c 


.008 


.014 


.008 


.014 


.008 


.014 


D 


1.380 


1.420 


1.580 


1.640 


1.690 


1.730 


E 


.380 


.420 


.380 


.410 


.380 


.410 


El 


.390 


.420 


.390 


.420 


.390 


.420 


e 


.100 BSC . 


.100 BSC 


.070 BSC 1 


L 


.100 


.175 


.100 


.175 


.125 


.175 


LI 


.150 


— 


.150 


— 


.150 


— 


Q 


.030 


.060 


.030 


.060 


.020 


.070 


S 


.030 


.065 


.030 


.065 


.030 


.065 


SI 


.005 


■ — 


.005 


— 


.005 


— 


S2 


.005 


- 


.005 


- 


.005 


- 



4.3 



PACKAGE DIAGRAM OUTLINES 



DUAL IN-LINE PACKAGES (Continued) 



24-68 LEAD SIDE BRAZE (600 MIL) 




am 



68 LEAD OPTION 




SEATING PLANE 



El 



NOTES: 

1. ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWISE SPECIFIED. 

2. BSC - BASIC LEAD SPACING BETWEEN CENTERS. 



DWG # 


C24-2 


028-3 


032-1 


C40-1 


048-2 


C68-1 


# OF LDS (N) 


24 


28 


32 


40 


. 48 


. 68 


SYMBOL 


MIN 


MAX 


MIN 


MAX 


MIN 


MAX 


MIN 


MAX 


MIN 


MAX 


MIN 


MAX 


A 


.090 


.190 


.085 


.190 


.100 


.190 


.085 


.190 


.100 


.190 


.085 


.190 


b 


.015 


.023 


.015 


.022 


.015 


.023 


.015 


.023 


.015 


.023 


.015 


.023 


b1 


.045 


.060 


.045 


.060 


.045 


.060 


.045 


.060 


.045 


.060 


.045 


.060 


C 


.008 


.012 


.008 


.012 


.008 


.014 


.008 


.012 


.008 


.012 


.008 


.012 


D 


1.180 


1.220 


1.380 


1.430 


1.580 


1.640 


1.980 


2.030 


2.370 


2.430 


2.380 


2.440 


E 


.575 


.610 


.580 


.610 


.580 


.610 


.580 


.610 


.550 


.610 


.580 


.610 


El 


.595 


.620 


.595 


.620 


.590 


.620 


.595 


.620 


.595 


.620 


.590 


.620 


e 


.100 BSC 


.100 BSC 


.100 BSC 


.100 BSC 


.100 BSC 


.070 BSC 1 


L 


.125 


.175 


.125 


.175 


.100 


.175 


.125 


.175 


.125 


.175 


.125 


.175 


LI 


.150 


— 


.150 


— 


.150 


— 


.150 


— 


.150 


_ 


.150 


— 


Q 


.020 


.060 


.020 


.060 


.020 


.060 


.020 


.060 


.020 


.060 


.020 


.070 


S 


.030 


.065 


.030 


.065 


.030 


.065 


.030 


.065 


.030 


.065 


.030 


.065 


SI 


.005 


- 


.005 


- 


.005 


— 


.005 


— 


.005 


— 


.005 




S2 


.005 


— 


.005 


— 


.005 


- 


.005 


— 


.005 


— 


.005 


— 





4.3 



PACKAGE DIAGRAM OUTLINES 



DUAL IN-LINE PACKAGES (Continued) 



64 LEAD TOP BRAZE (900 MIL) 



-\- 



D D n □ □ cu 43 □ n D a d o. 

4 N 



E ) 



<><> 




NOTES: 

1. ALL DIMENSIONS ARE IN INCHES. UNLESS OTHERWISE SPECIFIED. 

2. BSC - BASIC LEAD SPACING BETWEEN CENTERS. 



DWG # 


064-2 


# OF LDS (N) 


64 


SYMBOL 


MIN 


MAX 


A 


.120 . 


.180 


b 


.015, 


.021 


b1 


.045 


.060 


C 


.009 


.012 


D 


3.170 


3.240 


E 


.790 


.810 


E1 


..880 


.915 . 


E2 


.640 


.660 


e .. 


,100 BSC 1 


, L . ■ • 


.125 


.160 


LI 


.150 


.— 


Q 


020 


.100 


S 


.030 


.065 


SI 


.005 


— ■ 


S2 


.005 


- 



4.3 



PACKAGE DIAGRAM OUTLINES 



FLATPACKS (Continued) 



48-64 LEAD QUAD FLATPACK 

E 




-^ A 
— ^A1 

1 



A2 



L 

J. 




Ji- 



T 

L 

i 



NOTES: 

1. ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWISE SPECIFIED. 

2. BSC - BASIC LEAD SPACING BETWEEN CENTERS. 



DWG # 


F48-1 


F64-1 


# OF LDS (N) 


48 


64 


SYMBOL 


MIN 


MAX 


MIN 


MAX 


A 


.089 


.108 


.070 


.090 


A1 


.079 


.096 


.060 


.078 


A2 


.058 


.073 


.030 


.045 


b 


.018 


.022 


.016 


.020 


C 


.008 


.010 


.009 


.012 


D/E 


- 


.750 


.885 


.915 


D1/E1 


.100 REF 


.075 REF 


D2/E2 


.550 BSC 


.750 BSC 


e 


.050 BSC 


.050 BSC 


L 


.350 1 .450 


.350 1 .450 


ND/NE 


12 


16 



4.3 



PACKAGE DIAGRAM OUTLINES 



FLATPACKS (Continued) 



68 LEAD QUAD FLATPACK (FINE PITCH) 



INDEX CORNER 
45- X .015 




NOTES: 

1. ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWISE SPECIFIED 

2. BSC - BASIC LEAD SPACING BETWEEN CENTERS. 



DWG # 


F68-2 


§ OF LDS (N) 


68 


SYMBOL 


MIN 


MAX 


A 


.064 


.084 


Al 


.054 


.070 


b 


.008 


.013 


C 


.0045 


.008 


D/E 


.860 


1.100 


D1/E1 


.460 


.500 


D2/E2 


.400 REF 


e 


.025 BSC 


L 


.200 1 .300 


ND/NE 


17 



4.3 



PACKAGE DIAGRAM OUTLINES 



CERPACKS 



16-28 LEAD CERPACK 



-1h-' 



-\- 



El 



SI 



N 



K 



^ 



^A 
^ 



*-Q 



a 



4- 



NOTES: 

1. ALL DIMENSION ARE IN INCHES. UNLESS OTHERWISE SPECIFIED. 

2. BSC - BASIC LEAD SPACING BETWEEN CENTERS. 



DWG # 


El 6-1 


E20-1 


E24-1 


E28-1 


E28-2 


# 


OF LDS CN) 


16 


20 


24 


28 


28 


SYMBOL 


MIN 


MAX 


MIN 


MAX 


MIN 


MAX 


MIN 


MAX 


MIN 


MAX 


A 


.055 


.085 


.045 


.092 


.045 


.090 


.045 


.115 


.045 


.090 


b 


.015 


.019 


.015 


.019 


.015 


.019 


.015 


.019 


.015 


.019 


C 


.0045 


.006 


.0045 


.006 


.0045 


.006 


.0045 


.006 


.0045 


.006 


D 


.370 


.430 


- 


.540 


- 


.640 


-. 


.740 


- 


.740 


E 


.245 


.285 


.245 


.300 


.300 


.420 


.460 


.520 


.340 


.380 


El 


- 


.305 


- 


.305 


- 


.440 


- 


.550 


- 


.400 


e 


.050 BSC 


.050 BSC 


.050 BSC 


.050 BSC 


.050 BSC 1 


K 


.008 


.015 


.008 


.015 


.008 


.015 


.008 


.015 


.008 


.015 


L 


.250 


.370 


.250 


.370 


.250 


.370 


.250 


.370 


.250 


.370 


Q 


.026 


.040 


.026 


.040 


.026 


.040 


.026 


.045 


.026 


.045 


S 


- 


.045 


- 


.045 


- 


.045 


- 


.045 


- 


.045 


SI 


.005 


- 


.005 


- 


.005 


- 


.000 


- 


,005 


- 



4.3 



PACKAGE DIAGRAM OUTLINES 



CERPACKS (Continued) 



48-56 LEAD CERPACK (.025" LEAD PITCH) 




SI 



c-H^ 



-^ 



E T 



NOTES: (UNLESS OTHERWISE SPECIFIED) 

1. ALL DIMENSIONS ARE IN INCHES. 

2. BSC - BASIC LEAD SPACING BETWEEN CENTERS. 

3. SYMBOL "N" REPRESENTS THE NUMBER OF LEADS. 

4. THIS DWG REPRESENTS A 48 LEAD CERPACK. 



DWG # 


E48-1 


E56-1 


# OF LDS (H) 


48 


56 


SYMBOL 


MIN 


MAX 


MIN 


MAX 


A 


.065 


.086 


.065 


.086 


b 


.008 


.013 


.008 


.013 


C 


.0045 


.006 


.0045 


.006 


D 


.614 


.626 


.713 


.727 


E 


.370 


.390 


.370 


.390 


e 


.025 BSC 


.025 BSC 1 


K 


.003 


.007 


.003 


.007 


L 


.312 


.405 


.312 


.405 


Q 


.035 


.045 


.035 


.045 


S 


— 


.045 


— 


.045 


SI 


.005 


— 


.005 


— 


T 


.995 


1.200 


.995 


1.200 



4.3 



10 



PACKAGE DIAGRAM OUTLINES 



LEADLESS CHIP CARRIERS 




J X 45* 



i -1-r 



^ A k- 



NOTES: 

1. ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWISE SPECIFIED 

2. BSC - BASIC LEAD SPACING BETWEEN CENTERS. 



20-48 LEAD LCC (SQUARE) 





DWG # 


L20-2 


L28-1 


L44-1 


L48-1 


# OF LDS (N) 


20 


28 


44 


48 


SYMBOL 


MIN 


MAX 


MIN 


MAX 


MIN 


MAX 


MIN 


MAX 


A 


.064 


.100 


.064 


.100 


.064 


.120 


.055 


.120 


A1 


.054 


.066 


.050 


.088 


.054 


.088 


.045 


.090 


B1 


.022 


.028 


.022 


.028 


.022 


.028 


.017 


.023 


B2 


.072 REF 


.072 REF 


.072 REF 


.072 REF 1 


83 


.006 


.022 


.006 


.022 


.006 


.022 


.006 


.022 


D/E 


.342 


.358 


.442 


.460 


.640 


.660 


.554 


.572 


D1/E1 


.200 BSC 


,300 BSC 


.500 BSC 


.440 BSC 


D2/E2 


.100 BSC 


.150 BSC 


.250 BSC 


.220 BSC 


D3/E3 


- 1 .358 


- 1 .460 


- 1 .560 


.500 1 .535 


e 


.050 BSC 


.050 BSC 


.050 BSC 


.040 BSC 


el 


.015 j - 


.015 1 - 


.015 1 - 


.015 1 - 


h 


.040 REF 


.040 REF 


.040 REF 


.012 RADIUS 


J 


.020 REF 


.020 REF 


.020 REF 


.020 REF 


L 


.045 


.055 


.045 


.055 


.045 


.055 


.033 


.047 


LI 


.045 


.055 


.045 


.055 


.045 


.055 


.033 


.047 


L2 


.077 


.093 


.077 


.093 


.077 


.093 


.077 


.093 


L3 


.003 


.015 


.003 


.015 


.003 


.015 


.003 


.015 


ND/NE 


5 


7 


11 


12 1 



4.3 



PACKAGE DIAGRAM OUTLINES 



LEADLESS CHIP CARRIERS (Continued) 



52-68 LEAD LOG (SQUARE) 



DWG # 


L52-1 


L52-2 


L68-2 


L68-1 


# OF LDS (N) 


52 


52 


68 


68 


SYMBOL 


MIN 


MAX 


MIN 


MAX 


MIN 


MAX 


MIN 


MAX 


A 


.061 


.087 


.082 


.120 


.082 


.120 


.065 


.120 


A1 


.051 


.077 


.072 


.088 


.072 


.088 


.055 


.075 


B1 


.022 


.028 


.022 


.028 


.022 


1.0 28 


.008 


.014 


82 


.072 REF 


.072 REF 


,072 REF 


.072 REF 1 


B3 


.006 


.022 


.006 


.022 


.006 


.022 


.006 


.022 


D/E 


.739 


.761 


.739 


.761 


.938 


.962 


.554 


.566 


D1/E1 


.600 BSG 


.600 BSC 


.800 BSC 


.400 BSC 


D2/E2 


.300 BSC 


.300 BSC 


.400 BSC 


.200 BSC 


D3/E3 


- 1 .661 


- ! .661 


- 1 .862 


- 1 .535 


e 


.050 BSC 


.050 BSC 


.050 BSC 


.025 BSC 


el 


.015 1 - 


.015 1 - 


.015 1 - 


.015 1 - 


h 


.040 REF 


.040 REF 


.040 REF 


.040 REF 


J 


.020 REF 


,020 REF 


.020 REF 


.020 REF 


L 


.045 


.055 


.045 


.055 


.045 


.055 


.045 


.055 


LI 


.045 


.055 


.045 


.055 


.045 


.055 


.045 


.055 


L2 


.077 


.093 


.075 


.093 


.075 


,095 


.077 


.093 


L3 


.003 


.015 


.003 


.015 


.003 


.015 


.003 


.015 


ND/NE 


13 


13 


17 


17 1 



4.3 



12 



PACKAGE DIAGRAM OUTLINES 



LEADLESS CHIP CARRIERS (Continued) 




J X 45* -H A1 [-^ 



-A A 

NOTES: 

1. ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWISE SPECIFIED. 

2. BSC - BASIC LEAD SPACING BETWEEN CENTERS. 

20-32 LEAD LCC (RECTANGULAR) 





DWG # 


L20-1 


L22-1 


L24-1 


L28-2 


L32-1 


# OF LDS (N) 


20 


22 


24 


28 


32 


SYMBOL 


MIN 


MAX 


MIN 


MAX 


MIN 


MAX 


MIN 


MAX 


MIN 


MAX 


A 


.060 


.075 


.064 


.100 


.064 


.120 


.060 


.120 


.060 


.120 


A1 


.050 


.065 


.054 


.063 


.054 


.066 


.050 


.088 


.050 


.088 


Bl 


.022 


.028 


.022 


.028 


.022 


.028 


.022 


.028 


.022 


.028 


B2 


.072 REF 


.072 REF 


.072 REF 


.072 REF 


.072 REF 1 


B3 


.006 


.022 


.006 


.022 


.006 


.022 


.006 


.022 


.006 


.022 


D 


.284 


.296 


.284 


.296 


.292 


.308 


.342 


.358 


.442 


.458 


D1 


.150 BSC 


.150 BSC 


.200 BSC 


.200 BSC 


.300 BSC 


D2 


.075 BSC 


.075 BSC 


.100 BSC 


.100 BSC 


.150 BSC 


D3 


- 


.280 


- 


.280 


- 


.308 


- 


.358 


. _ 


.458 


E 


.420 


.435 


.480 


.496 


.392 


.408 


.540 


.560 


.540 


.560 


El 


.250 BSC 


.300 BSC 


.300 BSC 


.400 BSC 


.400 BSC 


E2 


.125 BSC 


.150 BSC 


.150 BSC 


.200 BSC 


.200 BSC 


E3 


- 1 .410 


- 1.480 


- 1 .408 


- 1 .558 


- 1 .558 


e 


.050 BSC 


.050 BSC 


.050 BSC 


.050 BSC 


.050 BSC 


el 


.015 1 - 


.015 1 - 


.015 1 - 


.015 1 - 


.015 1 - 


h 


.040 REF 


.012 RADIUS 


.025 REF 


.040 REF 


.040 REF 


J 


.020 REF 


.012 RADIUS 


.015 REF 


.020 REF 


.020 REF 


L 


.045 


.055 


.039 


.051 


.040 


.050 


.045 


.055 


.045 


.055 


LI 


.045 


.055 


.039 


.051 


.040 


.050 


.045 


.055 


.045 


.055 


L2 


.080 


.095 


.083 


.097 


.077 


.093 


.077 


.093 


.077 


.093 


L3 


.003 


.015 


.003 


.015 


.003 


.015 


.003 


.015 


.003 


.015 


ND 


4 


4 


5 


5 


7 


NE 


6 


7 


7 


9 


9 
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PACKAGE DIAGRAM OUTLINES 



PIN GRID ARRAYS 



68 PIN PGA (CAVITY UP) 

BOTTOM VIEW ^gBi 
1 2 3 4 5 6 7 s/g 10 11 
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0© 
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©© 
©© 
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©©©©©©©©® 



D1 
D 



SEATING PLANE- 



TOP VIEW 



El E 




PIN 1 ID 



£ 



rr 



s 



aB2 



J U -\W- 



I 



0B 



-^e^ 



DWG # 


G68-1 


# OF PINS (N) 


68 


SYMBOL 


MIN 


MAX 


A 


.070 


.145 


0B 


.016 


.020 


0B1 


- " 


.080 


0B2 


.040 


.060 


D/E 


1.140 


1.180 


D1/E1 : 


1.000 BSC 


e 


; .100 BSC 


L 


.120 1 .140 


M 


11 


Q 


.040 .060 



NOTES: 

1. ALL DIMENSIONS ARE IN INCHES. UNLESS OTHERWISE 
SPECIFIED. 

2. BSC - BASIC LEAD SPACING BETWEEN CENTERS. 

3. SYMBOL "M" REPRESENTS THE PGA MATRIX SIZE. 

4. SYMBOL "N" REPRESENTS THE NUMBER OF PINS 

5. CHAMFERED CORNERS ARE IDT'S OPTION. 
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PACKAGE DIAGRAM OUTLINES 



PIN GRID ARRAYS (Continued) 



68 PIN PGA (SMALL OUTLINE - CAVITY UP) 
BOTTOM VIEW /-OBI 



12 3 4 5 6 7 



0© 
0© 
©© 

e©- 



©©©©0©0©® 
00©©©0©00©© 




©© 
©© 
©© 



+ 



©© 
©© 
©© 
-©© 



©© 
©© 
©© 



©©©©©00©©©0 
©©©©0©©©0 



D1 
D 



SEATING PLANE- 



E1 E 



L 



n 



TOP VIEW 



y 


v 


X 


— ^ 



PIN 1 ID 



S 



0B2 



^k- 



0B 



i 



I 



A 



-^ eh- 



DWG # 


G68-3 


# OF PINS (N) 


68 


SYMBOL 


MIN 


MAX 


A 


.070 


.145 


0B 


.016 


.020 


0B1 


.040 


.080 


0B2 


.040 


.060 


D/E 


1.080 


1.135 


D1/E1 


1.000 BSC 


e 


.100 BSC 


L 


.120 1 .140 


M 


11 


Q 


.040 .060 



NOTES: : i 

1. ALL DIMENSIONS ARE IN INCHES, UNLESS" OTHERWISE 
SPECIFIED. ■ 

2. BSC - BASIC LEAD SPACING BETWEEN CENTERS. : 

3. SYMBOL "M" REPRESENTS THE PGA MATRIX SIZE. 

4. SYMBOL "N" REPRESENTS THE NUMBER OF PINS 

5. CHAMFERED CORNERS ARE IDT'S OPTION. 
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PACKAGE DIAGRAM OUTLINES 



PIN GRID ARRAYS (Continued) 



68 PIN PGA (CAVITY DOWN) 



BOTTOM VIEW ^0Bi 
1 2 3 4 5 6 7 8/9 10 11 
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©© 
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©© 
®© 
©© 
-©e 



©© 
©© 
©© 



©©©©©0©©©©0 
©©©©©©©©© 



D1 
D 



SEATING PLANE- 



El E 



LX 



Q1 



n 



TOP VIEW 









— ^ 



PIN 1 ID 



S 



0B2 



-Q 



k^k 



0B 



S 






DWG # 


G68-2 


§ OF PINS (N) 


68 


SYMBOL 


MIN 


MAX 


A 


.077 


.095 


0B 


.016 


.020 


0B1 


.060 


.080 


0B2 


.040 


.060 


D/E 


1.098 


1.122 


D1/E1 


1.000 BSC 


e 


.100 BSC 


L 


.120 1 .140 


M 


11 


Q1 


.025 .060 



NOTES: 

1. ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWISE 
SPECIFIED. 

2. BSC - BASIC LEAD SPACING BETWEEN CENTERS. 

3. SYMBOL "M" REPRESENTS THE PGA MATRIX SIZE. 

4. SYMBOL "N" REPRESENTS THE NUMBER OF PINS 

5. CHAMFERED CORNERS ARE IDT'S OPTION. 



4.3 



PACKAGE DIAGRAM OUTLINES 



PIN GRID ARRAYS (Continued) 



144 PIN PGA (CAVITY UP - R3001) 

BOTTOM VIEW r-<t>^\ 
1 23456789 10711 12 13 14 15 



©©©©0©©0©0©©©©e 

00©0©©00©©00©0© 

©©©©©©©©©©©©©©© 

©©© ©©© 

©©© ©©© 

©©© ©©© 

©©© ©©© 

©©© I ©©© 

©©© ©©© 



©©© EXTRA PIN 
©©© / 
©©©© 



©©© 
©©© 
©©© 



©©©©©©©©©©©©©©© 
©©©©©©©©©©©©©©© 
®©©©©©©©©©©©©©e 



D1 



E1 E 



SEATING PLANE — *— |-r- — ^ 
0B2-*- 



TOP VIEW 



+ 



PIN 1 ID' 



I 



•0B 



-^ek 



DWG # 


G144-2 


# OF PINS (N) 


145 


SYMBOL 


MIN 


MAX 


A 


.082 


.125 


0B 


.016 


.020 


081 


.060 


.080 


0B2 


.040 


.060 


D/E 


1.559 


1.590 


D1/E1 


1.400 BSC 


e 


.100 BSC 


L 


.120 1 .140 


M 


15 


Q 


.040 .060 



NOTES: 

1. ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWISE 
SPECIFIED. 

2. BSC - BASIC LEAD SPACING BETWEEN CENTERS. 

3. SYMBOL "M" REPRESENTS THE PGA MATRIX SIZE. 

4. SYMBOL "N" REPRESENTS THE NUMBER OF PINS 

5. CHAMFERED CORNERS ARE IDT'S OPTION. 

6. EXTRA PIN (D-4) ELECTRICALLY CONNECTED TO D-3. 
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PACKAGE DIAGRAM OUTLINES 



PIN GRID ARRAYS (Continued) 



208 PIN PGA (CAVITY DO¥N) 

BOTTOM VIEW 
12 3 4 5 6 7 8 9 10 1112 13 14 15 16 17 




0B1 



TOP VIEW 



DWG # 


G208-2 


# OF PINS (N) 


208 


SYMBOL 


MIN 


MAX 


A 


.070 


.145 


0B 


.016 


.020 


0B1 


- 


.080 


0B2 


.040 


.060 


D/E 


1.732 


1.780 


D1/E1 


1.600 BSC 


e 


.100 BSC 


L 


.120 1 .140 


M 


17 


Q1 


.025 


.060 1 



NOTES: 

1. ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWISE 
SPECIFIED. 

2. BSC - BASIC LEAD SPACING BETWEEN CENTERS. 

3. SYMBOL "M" REPRESENTS THE PGA MATRIX SIZE. 

4. SYMBOL "N" REPRESENTS THE NUMBER OF PINS 

5. CHAMFERED CORNERS ARE IDT'S OPTION. 



4.3 



PACKAGE DIAGRAM OUTLINES 



PLASTIC DUAL IN-LINE PACKAGES 



16-32 LEAD PLASTIC DIP (300 MIL) 

D- 





b1 



PXTO 



i 



i 



A 



A1 ' 



SEATING PLANE 





NOTES: 

1. ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWISE SPECIFIED. 

2. D & El DO NOT INCLUDE MOLD FLASH OR PROTRUSIONS. 



DWG # 


P16-1 


P22-1 


P28-2 


P32-2 


# OF LDS (N) 


16 


22 


28 


32 


SYMBOLS 


MIN 


MAX 


MIN 


MAX 


MIN 


MAX 


MIN 


MAX 


A 


.140 


.165 


.145 


.165 


.145 


.180 


.145 


.180 


A1 


.015 


.035 


.015 


.035 


.015 


.030 


.015 


.0:50 


b 


.015 


.022 


.015 


.022 


.015 


.022 


.016 


.022 


b1 


.050 


.070 


.050 


.065 


.045 


.065 


.045 


.060 


C 


.008 


.012 


.008 


.012 


.008 


.015 


.008 ■ 


.015 


D 


.745 


.760 


1.050 


1.060 


1.345 


1.375 


1.545 


1.585 


E 


.300 


.325 


.300 


.320 


.300 


.325 


.300 


.325 


El 


.247 


.260 


.240 


.270 


.270 


.295 


.275 


.295 


e 


.090 


.110 


.090 


.110 


.090 


.110 


.090 


.110 


eA 


.310 


.370 


.310 


.370 


.310 


.400 


.310 


.400 


L 


.120 


.150 


.120 


.150 


.120 


.150 


.120 


.150 


a 


0' 


15- 


0' 


15- 


0* 


15- 


0" 


15* 


S 


.015 


.035 


.020 


.040 


.020 


.042 


.020 


.060 


Q1 


.050 


.070 


.055 


.075 


.055 


.065 


.055 


.065 
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PACKAGE DIAGRAM OUTLINES 



PLASTIC DUAL IN-LINE PACKAGES (Continued) 



18-24 LEAD PLASTIC DIP (300 MIL - FULL LEAD) 





b1 



i 



A 



A1 ^ 



SEATING PLANE 




NOTES: 

1. ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWISE SPECIFIED. 

2. D &: El DO NOT INCLUDE MOLD FLASH OR PROTRUSIONS. 



dW6 ^ 


PI 8-1 


P20-1 


P24-1 


# OF LDS (N) 


18 


20 


24 


SYMBOLS 


MIN 


MAX 


MIN 


MAX 


MIN 


MAX 


A 


.146 


.165 


.145 


.165 


.145 


.165 


A1 


.015 


.035 


.015 


.035 


.015 


.035 


b 


.015 


.020 


.015 


.020 


.015 


.020 


b1 


.050 


.070 


.050 


.070 


.050 


.065 


C 


.008 


.012 


.008 


.012 


.008 


.012 


D 


.885 


.910 


1.022 


1.040 


1.240 


1.255 


E 


.300 


.325 


.300 


.325 


.300 


.320 


El 


.247 


.260 


.240 


.280 


.250 


.275 


e 


.090 


.110 


.090 


.110 


.090 


.110 


eA 


.310 


.370 


.310 


.370 


.310 


.370 


L 


.120 


.150 


.120 


.150 


.120 


.150 


a 


0' 


15- 


0' 


15* 


0- 


15' 


S 


.040 


.060 


.025 


.070 


.055 


.075 


Q1 


.0^9 


,97p 


■955 


,Q75 


.955 


•979 
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PACKAGE DIAGRAM OUTLINES 



PLASTIC DUAL IN-LINE PACKAGES (Continued) 



28 & 32 LEAD PLASTIC DIP (400 MIL) 




SEATING PLANE 





NOTES: 

1. ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWISE SPECIFIED. 

2. D & El DO NOT INCLUDE MOLD FLASH OR PROTRUSIONS. 



DWQ S 


P78-3 


P32-3 


# 


OF LEADS (N) 


28 


32 


SYMBOLS 


MIN 


MAX 


MIN 


MAX 


A 


— 


.210 


— 


.200 


Al 


.015 


— 


.015 


— 


b 


.014 


.022 


.014 


.022 


b1 


.045 


.065 


.045 


.065 


C 


.009 


.015 


.009 


.015 


D 


1.380 


1.420 


1.610 


1.620 


E 


.390 


.425 


.390 


.425 


El 


.340 


.390 


.340 


.390 


e 


.100 BSC 


.100 BSC 


eA 


.400 BSC 


.400 BSC 


L 


.115 


.160 


.115 


.160 


a 


0* 


15- 


0* 


15- 


S 


.040 


.070 


.040 


.070 


Ql 


.060 


.090 


.060 


.090 
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PACKAGE DIAGRAM OUTLINES 



PLASTIC DUAL IN-LINE PACKAGES (Continued) 



24-48 LEAD PLASTIC DIP (600 MIL) 




SEATING PLANE 




NOTES: 

1. ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWISE SPECIFIED. 

2. D & El DO NOT INCLUDE MOLD FLASH OR PROTRUSIONS. 



nwR u 


P94-? 


P2R-1 


P32-1 


P40-1 


P4R-1 


4 6r LfeADS (Ni) 


24 


28 


32 


40 


48 


SYMBOLS 


MIN 


MAX 


MIN 


MAX 


MIN 


MAX 


MIN 


MAX 


MIN 


MAX 


A 


.160 


.185 


.160 


.185 


.170 


.ISO 


.160 


.185 


.170 


.200 


A1 


.015 


.035 


.015 


.035 


.015 


.050 


.015 


.035 


.015 


.035 


b 


.015 


.020 


.015 


.020 


.016 


.020 


.015 


.020 


.015 


.020 


b1 


.050 


.065 


.050 


.065 


.045 


.055 


.050 


.065 


.050 


.065 


C 


.008 


.012 


.008 


.012 


.008 


.012 


.008 


.012 


.008 


.012 


D 


1.240 


1.260 


1.420 


1.460 


1.645 


1.655 


2.050 


2.070 


2.420 


2.450 


E 


.600 


.620 


.600 


.620 


.600 


.625 


.600 


.620 


.600 


.620 


El 


.530 


.550 


.530 


.550 


.530 


.550 


.530 


.550 


.530 


.560 


e 


.090 


.110 


.090 


.110 


.090 


.110 


.090 


.110 


.090 


.110 


eA 


.610 


.670 


.610 


.670 


.610 


,670 


.610 


.670 


.610 


.670 


L 


.120 


.150 


.120 


.150 


.125 


.135 


.120 


.150 


.120 


.150 


a 


0* 


15- 


0- 


15* 


0* 


15- 


0* 


15- 


0- 


15* 


S 


.060 


.080 


.055 


.080 


.070 


.080 


.070 


.085 


.060 


.075 


91 


,9?9 


r9?9 


•P^P 


•psp 


.06^ 


_.P7.5, 


,P?P 


.090 


.060 


.080 
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PACKAGE DIAGRAM OUTLINES 



PLASTIC DUAL IN-LINE PACKAGES (Continued) 



64 LEAD PLASTIC DIP (900 MIL) 





SEATING PLANE 




NOTES: 

1. ALL DIMENSIONS ARE IN INCHES. UNLESS OTHERWISE SPECIFIED. 

2. D & El DO NOT INCLUDE MOLD FLASH OR PROTRUSIONS. 



DWC ^ 


P54-1 


# OF LEADS (N) 


64 


SYMBOLS 


MIN 


MAX 


A 


.180 


.230 


Al 


.015 


.040 


b 


.015 


.020 


b1 


.050 


.065 


C 


.008 


.012 


D 


3.200 


3.220 


E 


.900 


.925 


El 


.790 


.810 


e 


.090 


.110 


eA 


.910 


1.000 


L 


.120 


.150 


a. 


0' 


15- 


S 


.045 


.065 


qi 


.080 


.090 
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PACKAGE DIAGRAM OUTLINES 



SMALL OUTLINE IC 




^Hyyyyyyyy 



mwwH^L 



NOTES: 



1. 

2. 
3. 



-H^S A1 

SEATING PLANE 



71 



ALL DIMENSIONS ARE IN INCHES. UNLESS OTHERWISE 

SPECIFIED. 

BSC - BASIC LEAD SPACING BETWEEN CENTERS. 

D & E DO NOT INCLUDE MOLD FLASH OR PROTRUSIONS 

AND TO BE MEASURED FROM THE BOTTOM OF PKG. 

FORMED LEADS SHALL BE PLANAR WITH RESPECT TO 

ONE ANOTHER WITHIN .004" AT THE SEATING PLANE. 



h X 45* 




16-24 LEAD SMALL OUTLINE (GULL WING - JEDEC) 



DWG # 


S016-1 


SOI 8-1 


S020-2 


S024-2 


t 


OF LDS (N) 


16 (.300) 


18 (.300) 


20 (.300") 


24 (.300") 


SYMBOL 


MIN 


MAX 


MIN 


MAX 


MIN 


MAX 


MIN 


MAX 


A 


.095 


.1043 


.095 


.1043 


.095 


.1043 


.095 


.1043 


A1 


.005 


.0118 


.005 


.0118 


.005 


.0118 


.005 


.0118 


B 


.014 


.020 


.014 


.020 


.014 


.020 


.014 


.020 


C 


.0091 


.0125 


.0091 


.0125 


.0091 


0125 


.0091 


.0125 


D 


.403 


.413 


.447 


.462 


.497 


.511 


.600 


.614 


e 


.050 BSC 


.050 BSC 


.050 BSC 


.050 BSC 1 


E 


.292 


.2992 


.292 


.2992 


.292 


.2992 


.292 


.2992 


h 


.010 


.020 


.010 


.020 


.010 


.020 


.010 


.020 


H 


.400 


.419 


.400 


.419 


.400 


.419 


.400 


.419 


L 


.018 


.045 


.018 


.045 


.018 


.045 


.018 


.045 


a 


0- 


8* 


0* 


8* 


0' 


8* 


0* 


8* 


S 


.023 


.035 


.023 


.035 


.023 


.035 


.023 


.035 
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PACKAGE DIAGRAM OUTLINES 



SMALL OUTLINE IC (Continued) 




PiNi^yyyyyyyyy 



TOWtmlJ. 



NOTES: 



1. 

2. 
3. 

4. 



-H^B A1 

SEATING PLANE 



J] 



ALL DIMENSIONS ARE IN INCHES, UNLESS OTHERWISE 

SPECIFIED. 

BSC - BASIC LEAD SPACING BETWEEN CENTERS. 

D & E DO NOT INCLUDE MOLD FLASH OR PROTRUSIONS 

AND TO BE MEASURED FROM THE BOTTOM OF THE PKG. 

FORMED LEADS SHALL BE PLANAR WITH RESPECT TO 

ONE ANOTHER WITHIN .004" AT THE SEATING PLANE. 



h X 45'- 



i ^0 



r^ 



L-cv^ r-\ I 







28 LEAD SMALL OUTLING (GULL WING - JEDEC) 



DWG # 


S028-2 


S028-3 


§ OF LDS (N) 


28 {.:boo") 


28 (.330") 


SYMBOL 


MIN 


MAX 


MIN 


MAX 


A 


.095 


.1043 


.110 


.120 


Al 


.005 


.0118 


.005 


.014 


B 


.014 


.020 


.014 


.019 


C 


.0091 


.0125 


.006 


.010 


D 


.700 


.712 


.718 


.728 


e 


.050 BSC 


.050 BSC 


E 


.292 


.2992 


.340 


.350 


h 


.010 


.020 


.012 


.020 


H 


.400 


.419 


.462 


.478 


L 


.018 


.045 


.028 


.045 


a 


0- 


8' 


0' 


8* 


S 


.023 


.035 


.023 


.035 
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PACKAGE DIAGRAM OUTLINES 



SMALL OUTLINE IC (Continued) 




™^Hyyyyyyyyy 



tWittffli 



i 



SEATING PLANE 



r —I 



h X 45' -x -• 




NOTES: 

1. ALL DIMENSIONS ARE IN MILLIMETERS, UNLESS OTHERWISE SPECIFIED. 

2. BSC - BASIC LEAD SPACING BETWEEN CENTERS. 

3. D & E DO NOT INCLUDE MOLD FLASH OR PROTRUSIONS AND TO BE 
MEASURED FROM THE BOTTOM OF THE PACKAGE. 

4. FORMED LEADS SHALL BE PLANAR WITH RESPECT TO ONE ANOTHER 
WITHIN .004" AT THE SEATING PLANE. 



16-24 LEAD 


SSOP (EIAJ - 1.27 LEAD PITCH) 


DWG # 


SOI 6-6 


S020-6 


S024-6 


# OF LDS ^N) 


16 


20 


24 


SYMBOLS 


MIN 


MAX 


MIN 


MAX 


MIN 


MAX 


A 


1.70 


2.10 


1.75 


2.10 


1.75 


2.10 


A1 


.08 


— 


.05 TYP 


.05 TYP 1 


B 


.35 


.45 


.30 


.50 


.30 


.50 


C 


.12 


.18 


.15 


.25 


.15 


.25 


D 


10.10 


10.30 


12.20 


12.80 


14.70 


15.30 


E 


5.00 


5.60 


5.20 


5.60 


5.20 


5.60 


e 


1.27 BSC 


1.27 BSC 


1.27 BSC 1 


H 


7.60 


8.00 


7.62 


8.10 


7.62 


8.10 


L 


.65 


.85 


.25 


- 


.25 


.— 


a 


12* REF 


0- 


8- 


0" 


8- 
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PACKAGE DIAGRAM OUTLINES 



SMALL OUTLINE IC (Continued) 



[i innnnnnnnn 



PIN 1 



y 



uuuuuiuiuuuu 

e 



D1 




•B (OPTIONAL) 




El E 



1 



tr 



A1 



NOTES: 



1. 



■B1 



.025 MIN 



JT 



ALL DIMENSIONS ARE IN INCHES, 

UNLESS OTHERWISE SPECIFIED. 

BSC - BASIC LEAD SPACING BETWEEN 

CENTERS. 

D1 ^ El DO NOT INCLUDE MOLD FLASH 

OR PROTRUSION AND TO BE MEASURED 

FROM THE BOTTOM OF THE PKG. 

FORMED LEADS SHALL BE PLANAR WITH 

RESPECT TO ONE ANOTHER WITHIN .004" 

AT THE SEATING PLANE 



h X 45' 




SEATING PLANE 




20-32 LEAD SMALL OUTUNE (J-BEND, 300 MIL) 



DWG ^ 


S020-1 


S024-4 


S024-8 


3028-5 


S032-2 


# 


OF LDS (N) 


20 


24 


24 


28 


32 


SYMBOLS 


MIN 


MAX 


MIN 


MAX 


MIN 


MAX 


MIN 


MAX 


MIN 


MAX 


A 


.120 


.140 


.130 


.148 


.120 


.140 


.120 


.140 


.130 


.148 


A1 


.078 


.095 


.082 


.095 


.078 


.091 


.078 


.095 


.082 


.095 


B 


- 


- 


.026 


.032 


- 


- 


- 


- 


.026 


.032 


Bl 


.014 


.020 


.015 


.020 


.014 


.019 


.014 


.020 


.016 


.020 


C 


.008 


.013 


.007 


.011 


.0091 


.0125 


.008 


.013 


.008 


.013 


D1 


.500 


.512 


.620 


.630 


.602 


.612 


.700 


.712 


.820 


.830 


E 


.335 


.347 


.335 


.345 


.335 


.347 


.335 


.347 


.330 


.340 


E1 


.292 


.300 


.295 


.305 


.292 


.299 


.292 


.300 


.295 


.305 


E2 


.262 


.272 


.260 


.280 


.262 


.272 


.262 


.272 


.260 


.275 


e 


.050 BSC 


.050 


BSC 


.050 


BSC 


.050 


BSC 


.050 


BSC 


h 


.010 


.020 


.010 


.020 


.010 


.016 


.012 


.020 


.012 


.020 


S 


.023 


.035 


.032 


.043 


.032 


.043 


.023 


.035 


.032 


.043 
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PACKAGE DIAGRAM OUTLINES 



SMALL OUTLINE IC (Continued) 



48 &: 56 LEAD SSOP (JEDEC) 







NOTES; 

1. ALL DIMENSIONS ARE IN INCHES, UNLESS 
OTHERWISE SPECIFIED. 

2. BSC - BASIC LEAD SPACING BETWEEN 
CENTERS. 

3. D & E DO NOT INCLUDE MOLD FLASH OR 
PROTRUSIONS. 

4. FORMED LEADS SHALL BE PLANAR WITH 
RESPECT TO ONE ANOTHER WITHIN .004" 
AT THE SEATING PLANE. 



P^ A J 



/V ' 



h X 45* 
(OPTIONAL) 

i 



SEATING PLANE 



DWG # 


S048-1 


S056-1 


ff OF LDS (N) 


48 (.300") 


56 (.300") 


SYMBOL 


MIN 


MAX 


MIN 


MAX 


A 


.095 


.110 


.095 


.110 


A1 


.008 


.016 


.008 


.016 


b 


.008 


.012 


.008 


.012 


C 


.005 


.009 


.005 


.009 


D 


.620 


.630 


.720 


.730 


E 


.291 


.299 


.291 


.299 


e 


.025 BSC 


.025 BSC 1 


H 


.395 


.420 


.395 


.420 


h 


.015 


.025 


.015 


.025 


L 


.020 


.040 


.020 


.040 


a 


0' 


8' 


0- 


8' 
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PACKAGE DIAGRAM OUTLINES 



SMALL OUTLINE IC (Continued) 




pi^^^Hyyyyyyyyy 



terotwj 



SEATING PLANE -^ 



h X ^^'■\[ 





NOTES: 

1. ALL DIMENSIONS ARE IN MILLIMETERS, UNLESS OTHERWISE 
SPECIFIED. 

2. BSC - BASIC LEAD SPACING BETWEEN CENTERS. 

3. D & E DO NOT INCLUDE MOLD FLASH OR PROTRUSIONS 
AND TO BE MEASURED FROM THE BOTTOM OF THE PKG. 

4. FORMED LEADS SHALL BE PLANAR WITH RESPECT TO 
ONE ANOTHER WITHIN .10mm AT THE SEATING PLANE. 



20 & 24 LEAD SSOP (EIAJ - .65 LEAD PITCH) 



DWG # 


SO20-7 


S024-7 


# OF LDS m 


20 


24 


SYMBOLS 


MIN 


MAX 


MIN 


MAX 


A 


1.73 


1.99 


1.73 


1.99 


A1 


.05 


.21 


.05 


.21 


B 


.25 


.38 


.25 


.38 


C 


.13 


.22 


.13 


.22 


D 


7.07 


7.33 


8.07 


8.33 


E 


5.20 


5.38 


5.20 


5.38 


e 


.65 BSC 


.65 BSC 1 


H 


7.65 


7.90 


7.65 


7.90 


L 


.55 


.95 


.55 


.95 


a 


0' 


8' 


0' 


8* 
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PACKAGE DIAGRAM OUTLINES 



PLASTIC QUAD FLATPACKS (Continued) 



80-208 LEAD SQUARE PLASTIC QUAD FLATPACK (EIAJ) 



ZD' 



D - 
D1- 
D3 



liMJllil 




filfli 



w- 




HEATSINK OPTIONAL ON PQ160-2 



i_i 



A 



5-16* 






0'-7' 



0-1 0* 




^L 



NOTES: 

1. ALL DIMENSIONS ARE IN METRIC. UNLESS OTHERWISE SPECIFIED. 

2. BSC - BASIC LEAD SPACING BETWEEN CENTERS. 

3. D1 & El DO NOT INCLUDE MOLD PROTRUSION. ALLOWABLE PROTRUSION IS .254 PER SIDE. 

4. ND & NE REPRESENT NUMBERS OF LEADS IN D &: E DIRECTIONS RESPECTIVELY. 



DWG # 


PQ80-1 


PQ144-2 


PQ160-2 


PQ208-2 


# OF LDS CN) 


80 


144 


160 


208 


SYMBOLS 


MIN 


MAX 


MIN 


MAX 


MIN 


MAX 


MIN 


MAX 


A 


- 


2.45 


3.45 


4.07 


3.45 


4.07 


3.45 


4.07 


A1 


- 


.25 


.25 


- 


.25 


- 


.25 


- 


A2 


1.75 


2.25 


3.18 


3.65 


3.18 


3.65 


3.18 


3.65 


C 


.13 


.20 


.13 


.20 


.13 


.20 


.13 


.20 


D/E 


16.95 


17.45 


31.80 


32.00 


31.80 


32.00 


31.80 


32.00 


D1/E1 


13.90 


14.10 


27.90 


28.10 


27.90 


28.10 


27.90 


28.10 


D3/E3 


12.35 REF 


22.75 REF 


25.35 REF 


25.50 REF 


L 


.65 1 .95 


.65 1 .95 


.65 1 .95 


.65 1 .95 


ND/NE 


20/20 


36/36 


40/40 


52/52 


P 


.65 BSC 


.65 BSC 


.65 BSC 


.50 BSC 


W 


.22 1 .35 


.22 1 .35 


.22 1 .35 


.22 1 .35 


ZD/ZE 


.82 


2.62 


1.32 


1.25 
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PACKAGE DIAGRAM OUTLINES 



PLASTIC LEADED CHIP CARRIERS 



20-84 LEAD PLCC (SQUARE) 



45' X .045 



NOTES: 





D2/E2 



:iTL 




SEATING PLANE 



HEATSINK OPTIONAL ON J84-1 



1. ALL DIMENSIONS ARE IN INCHES. UNLESS OTHERWISE SPECIFIED. 

2. BSC - BASIC LEAD SPACING BETWEEN CENTERS 

3. D & E DO NOT INCLUDE MOLD FLASH OR PROTRUSIONS. 

4. FORMED LEADS SHALL BE PLANAR WITH RESPECT TO ONE 
ANOTHER WITHIN .004" AT THE SEATING PLANE. 

5. ND St ME REPRESENT NUMBER OF LEADS IN D & E DIRECTIONS 
RESPECTIVELY. 

6. D1 & E1 SHOULD BE MEASURED FROM THE BOTTOM OF THE PKG. 



DWG # 


J20-1 


J28-1 


J44-1 


J52-1 


J68-1 


J84-1 


# OF LDS 


20 


28 


. 44 


52 


68 


84 


SYMBOL 


MIN 


MAX 


MIN 


MAX 


MIN 


MAX 


Mllsl 


MAX 


MIN 


MAX 


MIN 


MAX 


A 


.165 


.180 


.165 


.180 


.165 


.180 


.165 


.180 


.165 


.180 


.165 


.180 


A1 


.095 


.115 


.095 


.115 


.095 


.115 


.095 


.115 


.095 


.115 


.095 


.115 


B 


.026 


.032 


.026 


.032 


.026 


.032 


.026 


.032 


.026 


.032 


.026 


.032 


b1 


.013 


.021 


.013 


.021 


.013 


.021 


.013 


.021 


.013 


.021 


.013 


.021 


C 


.020 


.040 


.020 


.040 


.020 


.040 


.020 


.040 


.020 


.040 


.020 


.040 


CI 


.008 


.012 


.008 


.012 


.008 


.012 


.008 


.012 


.008 


.012 


.008 


.012 


D 


.385 


.395 


.485 


.495 


.685 


,695 


.785 


.795 


.985 


.995 


1.185 


1.195 


D1 


.350 


.356 


.450 


.456 


.650 


.656 


.750 


.756 


.950 


.956 


1.150 


1.156 


D2/E2 


.290 


.330 


.390 


.430 


.590 


.630 


.690 


.730 


.890 


.930 


1.090 


1.130 


D3/E3 


.200 REF 


.300 REF 


.500 REF 


.600 REF 


.800 REF 


1.000 REF 1 


E 


.385 


.395 


.485 


.495 


.685 


.695 


.785 


.795 


.985 


.995 


1.185 


1.195 


El 


.350 


.356 


.450 


.456 


.650 


.656 


.750 


.756 


.950 


.956 


1.150 


1.156 


e 


.050 BSC 


.050 BSC 


.050 BSC 


.050 BSC 


.050 BSC 


.050 BSC 


ND/NE 


5 


7 


11 


13 


17 


21 
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PACKAGE DIAGRAM OUTLINES 



PLASTIC LEADED CHIP CARRIERS (Continued) 



18-32 LEAD PLCC (RECTANGULAR) 

^PW 1 
45* X .045 -\ ^ „ „ 14/ ^ „ 



E3 
(NE) 



r 



— U U U LJ U U U 

— j D3 (ND) 

D1 — 

■ D — 



SEATING PLANE' 






h D2— ^ 


DWG # 


J18-1 


J32-1 


# OF LDS 


18 


32 


SYMBOL 


MIN 


MAX 


MIN 


MAX 


A 


.120 


.140 


.120 


.140 


A1 


.075 


.095 


.075 


.095 


B 


.026 


.032 


.026 


.032 


b1 


.013 


.021 


.013 


.021 


C 


.015 


.040 


.015 


.040 


01 


.008 


.012 


.008 


.012 


02 


- 


- 


.005 


.015 


D 


.320 


.335 


.485 


.495 


D1 


.289 


.293 


.449 


.453 


D2 


.225 


.265 


.390 


.430 


D3 


.150 REF 


.300 REF 1 


E 


.520 


.535 


.585 


.595 


El 


.489 


.493 


.549 


.553 


E2 


.422 


.465 


.490 


.530 


E3 


.200 REF 


.400 REF 


e 


.050 BSC 


.050 BSO 


ND/NE 


4/5 


7 /9 



-i 



3- El E 

1 



1 


1 


B-) 


Q 

A 



01 



T 




OPTIONAL FEATURE 

ADHESIVE PEDESTAL 

(32 LD ONLY) 



NOTES: 

1. ALL DIMENSIONS ARE IN INCHES. UNLESS 
OTHERWISE SPECIFIED. 

2. BSC - BASIC LEAD SPACING BETWEEN 
CENTERS. 

3. D & E DO NOT INCLUDE MOLD FLASH OR 
PROTRUSIONS. 

4. FORMED LEADS SHALL BE PLANAR WITH 
RESPECT TO ONE ANOTHER WITHIN .004" 
AT THE SEATING PLANE. 

5. ND & NE REPRESENT NUMBERS OF LEADS IN 
D &e E DIRECTIONS RESPECTIVELY. 

6. D1 & El SHOULD BE MEASURED FROM THE 
BOTTOM OF THE PACKAGE. 
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DOUBLE DENSITY STANDARD 5V 
LOGIC PRODUCTS 




DOUBLE DENSITY STANDARD 5V LOGIC PRODUCTS 



The demand for higher integration and higher speed con- 
tinues to push the need for high-performance, high-density 
logic families. IDT has recently introduced a new series of 
extra-quiet, high-performance, 1 6-, 1 8-, and 20-bit logic func- 
tions. This exciting new Double Density family offers users 
significant board area savings, power savings, higher speeds, 
excellent guaranteed low noise characteristics, and guaran- 
teed low output skew. The Double Dens/Yy family is the pre- 
miere octal upgrade and is considered the high-speed, low- 
noise replacement for all existing Cf^OS and BiCMOS wide 
bus width products. Because of increased system bus widths, 
these bus and backplane drivers represent the next logical 
step in system integration. 

To better accomodate various design applications, two 
output drive options are available. 

64mA, High Drive Outputs 

The first configuration, designated 54/74FCT16XXXT, is 
intended to act as a direct replacement for two high-drive octal 
devices. These TTL-compatible, high drive (Ioh= -32mA and 
lOL = 64mA) functions were designed for use in bus and 
backplane applications where heavy DC loads or termination 
may exist. These high drive devices meet or exceed all 
competitive BiCMOS double-wide and IDT's octal FCT-T DC 
specifications. 

24mA, Balanced Drive Outputs 

The second configuration, designated 54/74FCT162XXXT, 
has new balanced drive outputs ( Ioh =-24mA and Iol= 24mA) 



with on-chip resistors. The combination of high dynamic drive 
and reduced DC drive makes these low-noise, balanced drive 
parts excellent for use in internal bus or motherboard designs, 
where overshoot and undershoot can be a problem. 

Both configurations are available in the very small 48- and 
56-pin Shrink Small Outline Packages (SSOP) and ceramic 
flatpacks. These fine-pitch SSOPs use approximately half the 
board area of two standard octal SOICs. All devices have 
been designed with flow-through pinouts and output edge rate 
control circuitry, providing up to a 70% improvement in ground 
bounce characteristics over older FCT octal devices. Pinouts 
are compatible with existing CMOS and BiCMOS double-wide 
families making system upgrades easy. 

IDT's FCT-T double density devices use 40% less dynamic 
power, at all operating frequencies, than any advanced 
BiCMOS bus interface family, and, unlike their bipolar and 
BiCMOS counterparts, do not use any power in high imped- 
ance or static states (Iccz, Iccl, Icch). 

These devices are offered in several industry standard 
speed grades, FCT-T, FCT-AT, FCT-CT, and FCT-DT. All 
speed specifications are consistent with IDT's octal FCT and 
low-noise FCT-T devices, and are now guaranteed over an 
extended temperature and voltage range. 

No other technology or product family offers the performance 
advantages that IDT's new Double Density family does. IDT 
plans on expanding this family with additional Double Density 
functions. 
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DOUBLE DENSITY STANDARD 5V LOGIC PRODUCTS 
DOUBLE DENSITY WITH HIGH OUTPUT DRIVE 



IDT54/74FCT16240T 
IDT54/74FCT16244T 
IDT54/74FCT16245T 
IDT54/74FCT16373T 
IDT54/74FCT16374T 
IDT54/74FCT16500T 
IDT54/74FCT16501T 
IDT54/74FCT16543T 
IDT54/74FCT16646T 
IDT54/74FCT16652T 
IDT54/74FCT16952T 
IDT54/74FCT16823T 
IDT54/74FCT16827T 
IDT54/74FCT16841T 

DOUBLE DENSITY WITH 

IDT54/74FCT162240T 
IDT54/74FCT162244T 
IDT54/74FCT162245T 
IDT54/74FCT162373T 
IDT54/74FCT162374T 
IDT54/74FCT162500T 
IDT54/74FCT1 62501 T 
IDT54/74FCT162543T 
IDT54/74FCT162646T 
IDT54/74FCT162652T 
IDT54/74FCT162952T 
IDT54/74FCT162823T 
IDT54/74FCT162827T 
IDT54/74FCT1 62841 T 



16-Bit Inverting Buffer/Line Driver 5.1 



16-Bit Non-i 
16-Bit Non- 
16-BitNon- 
16-BitNon- 
18-BitNon- 
18-BitNon- 
16-BitNon- 
1 6-Bit No^- 
16-BitNon- 
1 6-Bit Non-i 
18-Bit Nop 
20-Bit Non 
20-Bit Non 



nverting Buffer/Line Driver 5.2 

nverting Transceiver 5.3 

nverting Transparent Latch w/3-State 5.4 

nverting Register w/3-State 5.5 

nverting Neg. Edge Triggered Registered Transceiver 5.6 

nverting Pos. Edge Triggered Registered Transceiver 5.7 

nverting Latched Transceiver 5.8 

nverting Registered Transceiver 5.9 

nverting Registered Transceiver 5.10 

nverting Registered Transceiver 5.1 1 

nverting Register w/Clear & Reset 5.12 

nverting Buffer w/3-State 5.13 

nverting Latch 5.14 



BALANCED OUTPUT DRIVE 

16-Bit Inverting Buffer/Line Drive w/Resistors 5.1 



16-Bit Non- 
16-BitNon- 
16-BitNon- 
16-Bit Non- 
IB-Bit Non- 
18-Bit Non- 
16-BitNon- 
16-BitNon- 
16-BitNon- 
1 6-Bit Non- 
IB-Bit Non- 
20-Bit Non- 
20-Bit Non- 



nverting Buffer/Line Drive w/Resistors 5.2 

nverting Transceiver w/Resistors 5.3 

nverting Transparent Latch w/Resistors & 3-State 5.4 

nverting Register w/Resistors & 3-State 5.5 

nverting Neg. Edge Triggered Registered Transceiver w/Resistors 5.6 

nverting Pos. Edge Triggered Registered Transceiver w/Resistors 5.7 

nverting Latched Transceiver w/Resistors 5.8 

nverting Registered Transceiver w/Resistors 5.9 

nverting Registered Transceiver w/Resistors 5.10 

nverting Registered Transceiver w/Resistors 5.1 1 

nverting Register w/Resistors, Clear, & Reset 5.12 

nverting Buffer w/Resistors & 3-State 5.13 

nverting Latch w/Resistors 5.14 
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Integrated Device Technology, Inc. 




FAST CMOS 1 6-BIT IDT54/74FCT16240T/AT/CT 
BUFFER/LINE DRIVER IDT54/74FCtl62240T/AT/CT 



FEATURES: 

• Common features: 

- 0.5 MICRON CEMOS™ Technology 

- High-speed, low-power CEMOS replacement for 
ABT functions 

- Typical tSK(o) (Output Skew) < 250ps 

- ESD > 2000V per MIL-STD-883, Method 3015; 
> 200V using machine model (C = 200pF, R = 0) 

- 25 mil Center SSOP and Cerpack Packages 

- Extended commercial range of -40°C to +85°C 

- Vcc = 5V±10% 

- Speed grades same as FCT-T Octals 
. Features for FCT16240T/AT/CT: 

- High drive outputs (-32mA Ioh, 64mA Iol) 

- Power off disable outputs permit "live insertion" 

- Typical Volp (Output Ground Bounce) < 1 .OV at 
Voc = 5V, Ta = 25°C 

. Features for FCT162240T/AT/CT: 

- Balanced Output Drivers: ±24mA (commercial), 

±1 6mA (military) 

- Reduced system switching noise 

- Typical Volp (Output Ground Bounce) < 0.6V at 
Vcc = 5V,Ta = 25'>C 



DESCRIPTION: 

The- IDT54/74FCT16240T/AT/CT and IDT54/ 
74FCT162240T/AT/CT 16-bit buffer/line drivers are built 
using advanced CEMOS, dual metal CMOS technology. These 
high-speed, low-power devices offer bus/backplane interface 
capability with improved packing density. These devices have 
a flow-through organization for ease of board layout. The 
three-state controls are designed to operate these devices in 
a Quad-Nibble, Dual-Byte or single 16-bit word mode. All 
inputs are designed with hysteresis for improved noise mar- 
gin. 

The IDT54/74FCT16240T/AT/CT are ideally suited for 
driving high capacitance loads and low impedance backplanes. 
The output buffers are designed with Power-Off disable capa- 
bility to allow "live insertion" of boards when used as backplane 
drivers. 

The IDT54/74FCT162240T/AT/CT have balanced output 
drive with current limiting resistors. This offers low ground 
bounce, minimal undershoot, and controlled output fall times- 
reducing the need for external series terminating resistors. 
The IDT54/74FCT162240T/AT/CT are plug-in replacements 
for IDT54/74FCT1 6240T/AT/CT and 54/74ABT1 6240 for on- 
board interface applications. ; 
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CEMOS is a trademark of Integrated Device Technology, Inc. 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



MAY 1992 



®1 992 Integrated Device Technology, Inc. 
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IDT54/74FCT1 6240T/AT/CT,1 62240T/AT/CT 
FAST CMOS 16-BIT BUFFER/LINE DRIVER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



PIN CONFIGURATIONS 
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5.1 



IDT54/74FCT1 6240T/AT/CT,1 62240T/AT/CT 
FAST CMOS 16-BIT BUFFER/LINE DRIVER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



PIN DESCRIPTION 



Pin Names 


Description 


xOE 


3-State Output Enable Inputs (Active LOW) 


xAx 


Data Inputs 


xYx 


3-State Outputs 



FUNCTION TABLE^^^ 




inputs 


Outputs 


xOE 


xAx 


xYx 


L 


L 


H 


L 


H 


L 


H 


X 


Z 



NOTE: 

1. H = HIGH Voltage Level 
X = Don't Care 
L = LOW Voltage Level 
Z = High Impedance 



ABSOLUTE MAXIMUM RATINGS^^^ 



Symbol 


Rating 


Commercial 


iVIilitary 


Unit 


Vterm(2) 


Terminal Voltage 
with Respect to 
GND 


-0.5 to +7.0 


-0.5 to +7.0 


V 


VtermO) 


Terminal Voltage 
with Respect to 
GND 


-0.5 to VCC 


-0.5 to Vcc 


V 


Ta 


Operating 
Temperature 


^0 to +85 


-55 to +125 


"C 


Tbias 


Temperature 
Under Bias 


-55 to +125 


-65 to +135 


°c 


TSTG 


Storage 
Temperature 


-55 to +125 


-65 to +150 


°c 


Pt 


Power Dissipation 


1.0 


1.0 


w 


lOUT 


DC Output 
Current 


-60 to +120 


-60 to +120 


mA 



NOTES: 2541 Ink 03 

1 . StressesgreaterthanthoselistedunderABSOLUTEMAXIMUMRATINGS 
may cause permanent damage to the device. TTiis is a stress rating only 
and functional operation of the device at these or any other conditions 
above those indicated in the operational sections of this specification is 
not implied. Exposure to absolute maximum rating conditions for extended 
periods may affect reliability. 

2. All device terminals except FCT1 62XXXT Output and I/O terminals. 

3. Output and I/O terminals for FCT1 62XXXT. 



CAPACITANCE (Ta = 


+25°C,f = 1.0MHz) 






Symbol 


ParameterO) 


Conditions 


Typ. 


l\/!ax. 


Unit 


CiN 


Input 
Capacitance 


VIN = ov 


4.5 


6.0 


pF 


COUT 


Output 
Capacitance 


VOUT=0V 


5.5 


8.0 


pF 



NOTE: 2541 Ink 04 

1 . This parameter is measured at characterization but not tested. 




5.1 



IDT54/74FCT1 6240T/AT/CT,1 62240T/AT/CT 
FAST CMOS 16-BIT BUFFER/LINE DRIVER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 

Following Conditions Apply Unless Otherwise Specified: 

Commercial: Ta = -40°C to +85°C, Vcc = 5.0V ± 1 0%; Military: Ta = -55°C to +125°C, Vcc= 5.0V ±10% 



Symbol 


Parameter 


Test Conditions^) 


Min. 


Tvp.(2) 


Max. 


Unit 


VlH 


Input HIGH Level 


Guaranteed Logic HIGH Level 


2.0 


— 


— 


V 


ViL 


Input LOW Level 


Guaranteed Logic LOW Level 


— 


— ' 


0.8 


V 


llH ■ 


Input HIGH Current (Input pins) 


Vcc = Max. 


Vi = Vcc 


— 


— 


±5 


HA 


Input HIGH Current (I/O pins) 


— 


— 


±15 


IlL 


Input LOW Current (Input pins) 


Vi = GND 


— 


— 


±5 


Input LOW Current (I/O pins) 


— 


— 


±15 


lOZH 


High Impedance Output Current 
(3-State Output pins) 


Vcc = Max. 


Vo=2.7V 


— 


— 


±10 


HA 


lOZL 


Vo=0.5V 


— 


— 


±10 


VIK 


Clamp Diode Voltage 


Vcc = Min., liN =-18mA 


— 


-0.7 


-1.2 


V 


los 


Short Circuit Current 


Vcc = Max., Vo = GND(3). 


-80 


-140 


-200 


mA 


lo 


Output Drive Current 


Vcc = Max., Vo = 2.5V(3) 


-50 


— 


-180 


mA 


Vh 


Input Hysteresis 


— 


— 


100 


— 


mV 


ICCL 
ICCH 

Iccz 


Quiescent Power Supply Current 


Vcc = Max., ViN = GND or Vcc 




0.05 


1.5 


mA 



OUTPUT DRIVE CHARACTERISTICS FOR FCT16240T 



Symbol 


Parameter 


Test Conditions^) 


IVIin. 


Typ.(2) 


IVIax. 


Unit 


VOH 


Output HIGH Voltage 


Vcc = Min. 
ViN = ViHorViL 


IOH = -3mA 


2.5 


3.5 


— 


V 


IOH = -12mA MIL. 
i0H = -15mAC0M'L. 


2.4 


3.5 


— 


V 


|0H = -24mA MIL. 
IOH = -32mACOM'L.W 


2.0 


3.0 


, — 


V 


Vol 


Output LOW Voltage 


Vcc = Min. 
ViN = ViHorViL 


iOL= 48mA MIL. 
loL=64mACOM'L. 


— 


0.2 


0.55 


V 


iOFF 


Input/Output Power Off Leakage 


Vcc = 0V,ViNorVo^4.5V 


— 


: — 


±100 


HA 



OUTPUT DRIVE CHARACTERISTICS FOR FCT162240T 



Symbol 


Parameter 


Test Conditions^) 


Min. 


Typ.(2) 


Max. 


Unit 


lODL 


Output LOW Current 


VCC = 5V,VlN = VlH0rVlL, VouT=1.5V(3) 


60 


115 


150 


mA 


lODH 


Output HIGH Current 


Vcc = 5V, ViN = VlH or Vil, Vout= 1 .5V(3) 


-60 


-115 


-150 


mA 


VOH 


Output HIGH Voltage 


Vcc = Min. 
ViN = ViHorViL 


l0H = -16mA MIL 
IOH = -24mACOM'L. 


2.4 


3.3 


— 


V 


Vol 


Output LOW Voltage 


Vcc = Min. 
ViN = VlH or Vil 


Iol= 16mA MIL 
IOL = 24mACOM'L 


— 


0.3 


0.55 


V 



NOTES: 

1 . For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at Vcc = 5.0V, +25°C ambient. 

3. Not more than one output should be tested at one time. Duration of the test should not exceed one second. 

4. Duration of the condition can not exceed one second. 



5.1 



IDT54/74FCT16240T/AT/CT,162240T/AT/CT 
FAST CMOS 16-BIT BUFFER/LINE DRIVER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



POWER SUPPLY CHARACTERISTICS 



Symbol 


Parameter 


Test ConditlonsO) 


MIn. 


Typ.(2) 


Max. 


Unit 


Alec 


Quiescent Power Supply Current 
TTL Inputs HIGH 


Vcc = Max. 
ViN = 3.4V(3) 


— 


0.5 


1.5 


mA 


ICCD 


Dynamic Power Supply 
Current(4) 


Vcc = Max. 
Outputs Open 
xOE=GND 
One Input Toggling 
50% Duty Cycle 


ViN = Vcc 
ViN = GND 




60 


100 


HA/ 
MHz 


Ic 


Total Power Supply Current(6) 


Vcc = Max. 
Outputs Open 
fi = 10MHz 
50% Duty Cycle 
xDE=GND 
One Bit Toggling 


ViN = Vcc 
ViN = GND 


" 


0.7 


2.5 


mA 


ViN = 3.4V 
ViN = GND 


~ 


0.9 


3.3 


Vcc = Max. 
Outputs Open 
fi= 2.5MHz 
50% Duty Cycle 
xUE = GND 
Sixteen Bits Toggling 


ViN = Vcc 

ViN = GND 


~ 


2.5 


5.5(5) 


ViN = 3.4V 
VlN = GND 




6.5 


17.5(5) 



NOTES: 

1 . For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at Vcc = 5.0V, +25°C ambient. 

3. Per TTL driven Input (ViN = 3.4V); all other inputs at Vcc or GND. 

4. This parameter is not directly testable, but is derived for use in Total Power Supply Calculations. 

5. Values for these conditions are examples of the Ice formula. These limits are guaranteed but not tested. 

6. Ic = IQUIESCENT + llNPUTS + Idynamic 

Ic = Ice + Alec DhNt + lecD (fcpNcp/2 + fiNi) 

Ice = Quiescent Current (Iccl, Icch and Iccz) 

Alec = Power Supply Current for a TTL High Input (ViN = 3.4V) 

Dh = Duty Cycle for TTL Inputs High 

Nt = Number of TTL Inputs at Dh 

IccD = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 

fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices) 

Ncp = Number of Clock Inputs at fcp 

fi = Input Frequency 

Ni = Number of Inputs at fi 




SWITCHING CHARACTERISTICS OVER OPERATING RANGE 



Symbol 


Parameter 


Conditlon(^) 


FCT16240T/162240T 


FCT1 6240AT/1 62240AT 


FCT1 6240CT/1 62240CT 


Unit 


Com'l. 


Mil. 


Com'l. 


Mil. 


Com'l. 


Mil. 


Min.(2) 


Max. 


Min.(2) 


Max. 


Min.(2) 


Max. 


Mln.(2) 


Max. 


Min.(2) 


Max. 


Min.P) 


Max. 


tPLH 
tPHL 


Propagation Delay 
xAx toxYx 


Cl = 50pF 

Rl = 50on 


1.5 


8.0 


1.5 


9.0 


1.5 


4.8 


1.5 


5.1 


1.5 


4.3 


1.5 


4.7 


ns 


tPZH 
tPZL 


Output Enable Time 


1.5 


10.0 


1.5 


10.5 


1.5 


6.2 


1.5 


6.5 


1.5 


5.8 


1.5 


6.5 


ns 


tPHZ 
tPLZ 


Output Disable Time 


1.5 


9.5 


1.5 


10.0 


1.5 


5.6 


1.5 


5.9 


1.5 


5.2 


1.5 


5.7 


ns 


tSK{0) 


Output Skew(3) 


— 


0.5 


— 


0.5 


— 


0.5 


— 


0.5 


— 


0.5 


— 


0.5 


ns 



NOTES: 

1 . See test circuit and waveforms. 

2. Minimum limits are guaranteed but not tested on Propagation Delays. 

3. Skew between any two outputs, of the same package, switching in tiie same direction. This parameter is guaranteed by design. 
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Integrated Device Technology, Inc. 



FAST CMOS 16-BIT 
BUFFER/LINE DRIVER 



IDT54/74FCT1 6244T/AT/CT 
IDT54/74FCT1 62244T/AT/CT 



FEATURES: 

• Common features: 

- 0.5 MICRON CEMOS™ Technology 

- High-speed, low-power CEMOS replacement for 
ABT functions 

- Typical tsK(o) (Output Skew) < 250ps 

- ESD> 2000V per MIL-STD-883, Method 3015; 
> 200V using machine model (C = 200pF, R = 0) 

- 25 mil Center SSOP and Cerpack Packages 

- Extended commercial range of -40°C to +85°C 

- Vco = 5V+10% 

- Speed grades same as FCT-T Octals 

• Features for FCT16244T/AT/CT: 

- High drive outputs (-32mA lOH, 64mA Iol) 

- Power off disable outputs permit "live insertion" 

- Typical Volp (Output Ground Bounce) < 1 .OV at 
Vcc = 5V, Ta = 25°C 

. Features for FCT162244T/AT/CT: 

- Balanced Output Drivers: ±24mA (commercial), 

±1 6mA (military) 

- Reduced system switching noise 

- Typical Volp (Output Ground Bounce) < 0.6V at 
Vcc = 5V,Ta = 25°C 



DESCRIPTION: 

The 1DT54/74FCT16244T/AT/CT and IDT54/ 
74FCT162244T/AT/CT 16-bit buffer/line drivers are built 
using advanced CEMOS, dual metal CMOS technology. These 
high-speed, low-power devices offer bus/backplane interface 
capability with improved packing density. These devices have 
a flow-through organization for ease of board layout. The 
three-state controls are designed to operate these devices in 
a Quad-Nibble, Dual-Byte or single 16-bit word mode. All 
inputs are designed with hysteresis for improved noise mar- 
gin. 

The IDT54/74FCT16244T/AT/CT are ideally suited for 
driving high capacitance loads and low impedance backplanes. 
The output buffers are designed with Power-Off disable capa- 
bility to allow "live insertion"of boards when used as backplane 
drivers. 

The 1DT54/74FCT162244T/AT/CT have balanced output 
drive with current limiting resistors. This offers low ground 
bounce, minimal undershoot, and controlled output fall times- 
reducing the need for external series terminating resistors. 
The IDT54/74FCT162244T/AT/CTare plug-in replacements 
for the IDT54/74FCT1 6244T/AT/CT and 54/74ABT1 6244 for 
on-board interface applications. 
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MILITARY AND COMMERCIAL TEMPERATURE RANGES 
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IDT54/74FCT1 6244T/AT/CT,1 62244T/AT/CT 
FAST CMOS 16-BIT BUFFER/LINE DRIVER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



PIN CONFIGURATIONS 



10E {ZZ 

1Y1 1^ 
1Y2 [ 
GND [ 
1Y3 [ 
1Y4 I 

vcc[:;: 

2Y1 [^ 
2Y2 [ 

GND [^ 

2Y3 [^ 

2Y4 [ 

3Y1 [ 

3Y2 [ 
GND [ 

3Y3 [^ 

3Y4 [ 

Vcc [ 

4Y1 [ 

4Y2 1^ 
GND [^ 

4Y3 [ 

4Y4 [^ 
4OE I 



V^ 



48 
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46 
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43 
42 
41 
40 
39 
38 
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5.2 



IDT5474FCT16244T/AT/CT,162244T/AT/CT 
FAST CMOS 16-BIT BUFFER/LINE DRIVER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



PIN DESCRIPTION 



Pin Names 


Description 


xUE 


3-State Output Enable Inputs (Active LOW) 


xAx 


Data Inputs 


xYx 


3-State Outputs 



FUNCTION TABLE^^) 



inputs 


Outputs 


x<5E 


xAx 


xYx 


L 


L 


L 


L 


H 


H 


H 


X 


Z 



NOTE: 

1. H - HIGH Voltage Level 
X = Don't Care 
L = LOW Voltage Level 
Z = High Impedance 



ABSOLUTE MAXIMUM RATINGS^^^ 






CAPACITANCE (TA = 


+25°C,f = 1.0MHz) 






Symbol 


Rating 


Commercial 


Military 


Unit 




Symbol 


Parameter^) 


Conditions 


Typ. 


Max. 


Unit 


VTERM(2) 


Terminal Voltage 
with Respect to 
GND 


-0.5 to +7.0 


-0.5 to +7.0 


V 


On ■ 


Input 
Capacitance 


VlN = ov 


4.5 


6.0 


PF 


COUT 


Output 
Capacitance 


VOUT=OV 


5.5 


8.0 


pF 


VtermO) 


Terminal Voltage - 
with Respect to 
GND 


-0.5 to Vcc 


-0.5 to Vcc 


V 




NOTE: 2544 Ink 04 


Ta 


Operating 
Temperature 


^0 to +85 


-55 to +125 


°C 




Tbias 


Temperature 
Under Bias 


-55 to +125 


-65 to +135 


°C 




TSTG 


Storage 
Temperature 


-55 to +125 


-€5to+150 


"C 




Pt 


Power Dissipation 


1.0 


. 1.0 


w 




lOUT 


DC Output 
Current 


-60 to +120 


-60 to +120 


mA 





NOTES: 25441nk03 

1 . StressesgreaterthanthoselistedunderABSOLUTEMAXIMUMRATINGS 
may cause permanent damage to the device. This Is a stress rating only 
and functional operation of the device at these or any other conditions 
above those indicated In the operational sections of this specification is 
notlmplied. Exposure to absolute maximum rating conditions for extended 
periods may affect reliability. 

2. All device terminals except FCT1 62XXXT Output and I/O terminals. 

3. Output and I/O terminals for FCT162XXXT. 



5.2 



IDT54/74FCT1 6244T/AT/CT,1 62244T/AT/CT 
FAST CMOS 16-BIT BUFFER/LINE DRIVER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 

Following Conditions Apply Unless Otherwise Specified: 

Commercial: Ta = -40°C to +85°C, Vcc = 5.0V ± 1 0%; Military: Ta = SS^C to +125°C, Vcc= 5.0V ± 1 0% 



Symbol 


Parameter 


Test Conditions^) 


Min. 


Typ.(2) 


IVIax. 


Unit 


VlH 


input HIGH Level 


Guaranteed Logic HIGH Level 


2.0 




._. 


. V 


VIL 


Input LOW Level 


Guaranteed Logic LOW Level 


— 


— . 


0.8 


V 


llH 


Input HIGH Current (Input pins) 


Vcc = Max. 


Vi = Vcc 


— 


— 


' ±5 


HA 


Input HIGH Current (I/O pins) 


— 


— 


±15 


IlL 


Input LOW Current (Input pins) 


Vi = GND 


— 


— ": 


±5 


Input LOW Current (I/O pins) 


— 


— 


±15 


lOZH 


High Impedance Output Current 
(3-State Output pins) 


Vcc = Max. 


Vo=2.7V 


— 


— 


±10 


HA 


lOZL 


Vo = 0.5V 


— 


— 


±10 


VIK 


Clamp Diode Voltage 


Vcc = Min., liN =-18mA 


— 


-0.7 


-1-2 


V 


los 


Short Circuit Current 


Vcc = Max., Vo = GND(3) 


-80 


-140 


-200 


mA 


lo 


Output Drive Current 


Vcc = Max.. Vo = 2.5V(3) 


-50 


— 


-180 


mA 


Vh 


Input Hysteresis 


— 


— 


100 


— 


mV 


ICCL 
ICCH 

Iccz 


Quiescent Power Supply Current 


Vcc = Max., ViN = GND or Vcc 




0.05 


1-5 


mA 



OUTPUT DRIVE CHARACTERISTICS FOR FCT16244T 



Symbol 


Parameter 


Test Conditions^) 


IVIin. 


Typ.(2) 


Max. 


Unit 


VOH 


Output HIGH Voltage 


Vcc = Min. 
ViN = ViHor ViL 


l0H = -3mA 


2.5 


3.5 


— , 


V 


I0H = -12mA MIL. 
IOH = -15mACOM'L; 


2.4 


3.5 


— 


V 


loH = -24mA MIL 
IOH = -32mACOM'L.W 


2.0 


3.0 


— , - 


V 


Vol 


Output LOW Voltage 


Vcc = Min. 
ViN = ViHorViL 


IOL= 48mA MIL 
IOL=64mACOM'L. 


— ■ 


0.2 


0.55 


V 


lOFF 


Input/Output Power Off Leakage 


Vcc = OV, ViN or Vo <. 4.5V 


— 


— 


±100 


ha 




OUTPUT DRIVE CHARACTERISTICS FOR FCT162244T 



Symbol 


Parameter 


Test Conditions^) 


iVIIn. 


Typ.(2) 


iVIax. 


Unit 


lODL 


Output LOW Current 


VcC=5V.VlN=VlH0rVlL, VOUT=1.5V(3) 


60 


115 


150 


, mA 


lODH 


Output HIGH Current 


Vcc = 5V, ViN = VlH or Vil, Vout= 1 .5V(3) ' . 


-60 


-115 


-150 


mA 


VOH 


Output HIGH Voltage 


Vcc = Min. 
ViN = ViHorViL 


loH = -16mA MIL 
IOH = -24mACOM'L 


2.4 


3.3 


— 


V 


Vol 


Output LOW Voltage 


Vcc = Min. 
ViN = ViHorViL 


,IOL= 16mA MIL 
IOL = 24mACOM'L 


— 


0.3 


0.55 


, V 



NOTES: 

1 . For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at Vcc = 5.0V, +25°C ambient. 

3. Not more than one output should be tested at one time. Duration of the test should not exceed one second. 

4. Duration of the condition can not exceed one second. 
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IDT54/74FCT1 6244T/AT/CT,1 62244T/AT/CT 
FAST CMOS 16-BIT BUFFER/LINE DRIVER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



POWER SUPPLY CHARACTERISTICS 



Symbol 


Parameter 


Test Conditlonsd) 


Min. 


Typ.(2) 


Max. 


Unit 


Alec 


Quiescent Power Supply Current 
TTL Inputs HIGH 


Vcc = Max. 
ViN = 3.4V(3) 


— 


0.5 


1.5 


mA 


ICCD 


Dynamic Power Supply 
Currentt"*) 


Vcc = Max. 
Outputs Open 
xUE = GND 
One Input Toggling 
50% Duty Cycle 


ViN = Vcc 
ViN = GND 




60 


100 


HA/ 
MHz 


ic 


Total Power Supply Current(6) 


Vcc = Max. 
Outputs Open 
fi = 10MHz 
50% Duty Cycle 
xOE = GND 
One Bit Toggling 


ViN = Vcc 
ViN = GND 





0.7 


2.5 


mA 


ViN =3.4V 
ViN = GND 




0.9 


3.3 


Vcc = Max. 
Outputs Open 
fi = 2.5MHz 
50% Duty Cycle 
xUE = GND 
Sixteen Bits Toggling 


ViN = Vcc 
ViN = GND 


~ 


2.5 


5.5(5) 


ViN = 3.4V 
VlN = GND 




6.5 


17.5(5) 



NOTES: 

1 . For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at Vcc = 5.0V, +25°C ambient. 

3. Per TTL driven input (ViN = 3.4V); all other inputs at Vcc or GND. 

4. This parameter Is not directly testable, but Is derived for use In Total Power Supply Calculations. 

5. Values for these conditions are examples of the Ice formula. These limits are guaranteed but not tested. 

6. Ic-Iquiescent + Iinputs + Idynamic 

Ic - Ice + Alec DhNt + IccD (fcpNcp/2 + fiNi) 

Ice - Quiescent Current (Iccl, Icch and Iccz) 

Alec - Power Supply Current for a TTL High Input (Vin = 3.4V) 

Dh - Duty Cycle for TTL Inputs High 

Nt «■ Number of TTL Inputs at Dh 

IccD " Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 

fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices) 

Ncp = Number of Clock Inputs at fcp 

fi - Input Frequency 

Ni » Number of Inputs at fi 



SWITCHING CHARACTERISTICS OVER OPERATING RANGE 



Symbol 


Paramoter 


Condition'^) 


FCT16244T/162244T 


FCT16244AT/162244AT 


FCT16244CT/162244CT 


Unit 


Com'l. 


Mil. 


Com'l. 


Mil. 


Com'l. 


Mil. 


Mln.(2) 


Max. 


Mln.<2) 


Max. 


Min.(2) 


Max. 


Mln.(2) 


Max. 


MIn.P) 


Max. 


Min.(2) 


Max. 


tPLH 
tPHL 


Propagation Delay 
xAx to xYx 


Cl = 50pF 
Rl = 500n 


1.5 


6.5 


1.5 


7.0 


1.5 


4.8 


1.5 


5.1 


1.5 


4.1 


1.5 


4.6 


ns 


tPZH 
tPZL 


Output Enable Time 


1.5 


8.0 


1.5 


8.5 


1.5 


6.2 


1.5 


6.5 


1.5 


5.8 


1.5 


6.5 


ns 


tPHZ 
tPLZ 


Output Disable Time 


1.5 


7.0 


1.5 


7.5 


1.5 


5.6 


1.5 


5.9 


1.5 


5.2 


1.5 


5.7 


ns 


tSK(o) 


Output Skew(3) 


— 


0.5 


— 


0.5 


— 


0.5 


— 


0.5 


— 


0.5 


— 


0.5 


ns 



NOTES: 

1 . See test circuit and waveforms. 

2. Minimum limits are guaranteed but not tested on Propagation Delays. 

3. Skew between any two outputs, of the same package, switching in the same direction. This parameter is guaranteed by design. 
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Integrated Device Technology, Inc. 



FAST CMOS 16-BIT 

BIDIRECTIONAL 

TRANSCEIVERS 



I DT54/74FCT1 6245T/AT/CT 
IDT54/74FCT1 62245T/AT/CT 



FEATURES: 

• Common features: 

- 0.5 MICRON CEMOS™ Technology 

- High-speed, low-power CEMOS replacement for 
ABT functions 

- Typical tsK(o) (Output Skew) < 250ps 

- ESD > 2000V per MIL-STD-883, Method 301 5; 
> 200V using machine model (C = 200pF, R = 0) 

- 25 mil Center SSOP and Cerpack Packages 

- Extended commercial range of -40''C to +85°C 

- Vcc = 5V±10% 

- Speed grades same as FCT-T Octals 
. Features for FCT16245T/AT/CT: 

- High drive outputs (-32mA loH, 64mA loL) 

- Power off disable outputs permit "live insertion" 

- Typical VoLP (Output Ground Bounce) < 1 .OV at 
Vcc = 5V, Ta = 25°C 

• Features for FCT162245T/AT/CT: 

- Balanced Output Drivers: +24mA (commercial), 

±1 6mA (military) 

- Reduced system switching noise 

- Typical VoLP (Output Ground Bounce) < 0.6V at 
Vcc = 5V,Ta = 25''C 



DESCRIPTION: 

The IDT54/74FCT16245T/AT/CT and IDT54/ 
74FCT162245T/AT/CT 16-bit transceivers are built using 
advanced CEMOS, dual metal CMOS technology. These 
high-speed, low-powertransceivers are ideal for synchronous 
communication between two busses (A and B). The Direction 
and Output Enable controls are designed to operate these 
devices as either two independent 8-bit transceivers or one 
16-bit transceiver. The direction control pin (xDIR) controls 
the direction of data flow. The output enable pin (xOE) 
overrides the direction control and disables both ports. All 
inputs are designed with hysteresis for improved noise mar- 
gin. 

The IDT54/74FCT16245T/AT/CT are ideally suited for 
driving high capacitance loads and low impedance backplanes. 
The output buffers are designed with Power-Off Disable 
capability to allow "live insertion" of boards when used as 
backplane drivers. 

The IDT54/74FCT162245T/AT/CT have balanced output 
drive with current limiting resistors. This offers low ground 
bounce, minimal undershoot, and controlled outputfall times- 
reducing the need for external series terminating resistors. 
The IDT54/74FCT162245T/AT/CT are plug-in replacements 
for the IDT54/74FCT1 6245T/AT/CT and 54/74ABT1 6245 for 
on-board interface applications. 
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CEMOS is a trademark of Integrated Device Technology, Inc. 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



MAY 1992 



ei 992 Integrated Device Technology, Inc. 
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IDT54/74FCT16245T/AT/CT, 162245T/AT/CT 

FAST CMOS 16-BIT BIDIRECTIONAL TRANSCEIVERS 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



PIN CONFIGURATIONS 



iDIR [ 

iBi [ 

1B2 [^ 

GND [ 

1B3 [ 

1B4 [^ 

Vcc [^ 

1B5 [^ 

1B6 [ 

GND [ 

1B7 [^ 

1B8 [ 

2B1 [2^ 

2B2 [ 

GND [ 

2B3 [^ 

2B4 [ 

Vcc [ 

2B5 [^ 

2B6 [ 

GND [ 

2B7 p 

2B8 [ 

2DIR [^ 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 



vy 



48 
47 
46 
45 
44 
43 
42 
41 
40 
39 
38 



12 S048-1 37 



13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 



36 
35 
34 
33 
32 
31 
30 
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28 
27 
26 
25 



] 1OE 

] 1A1 

] 1A2 

^ GND 

I 1A3 

Z] 1A4 
] Vcc 
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]1A6 

] GND 
] 1A7 
] 1A8 
] 2A1 
] 2A2 
— I GND 
] 2A3 
] 2A4 
] Vcc 
I 2A5 

m 2A6 

] GND 
I 2A7 
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Z] 20E 





1 
2 
3 
4 
5 

6 

7 

8 

9 

10 
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13 
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19 
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47 
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45 
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1DIR 1 








1P1 1 
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RNP 1 
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43 
42 
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40 
39 
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B-1 37 
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32 
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29 
28 
27 
26 
25 




1P4 1 








yr.r. 1 
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1Pr I 








f^ND 1 








1P7 1 








iP« 1 








?P1 1 








?H? 1 








"NP 1 








?P? 1 








?H4 1 








Vnn 1 








pp.; 1 








28" ' 








f^NP 1 








2P7 1 








?P« 1 








?niR 1 
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IDT54/74FCT16245T/AT/CT, 162245T/AT/CT 

FAST CMOS 16-BIT BIDIRECTIONAL TRANSCEIVERS 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



PIN DESCRIPTION 



Pin Names 


Description 


xUE 


Output Enable Input (Active LOW) 


xDlR 


Direction Control Input 


xAx 


Side A Inputs or 3-State Outputs 


xBx 


Side B Inputs or 3-State Outputs 



FUNCTION TABLE<^) 



Inputs 


Outputs 


xOE 


xDIR 


L 


L 


Bus B Data to Bus A 


L 


H 


Bus A Data to Bus B 


H 


X 


High Z State 



NOTE: 

1. H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Don't Care 
Z = High Impedance 



ABSOLUTE MAXIMUM RATINGS^^^ 



CAPACITANCE (Ta = +25°C, f = 1 .OMHz) 



Symbol 


Ratinq 


Commercial 


Military 


Unit 


Vterm(2) 


Terminal Voltage 
with Respect to 
GND 


-0.5 to +7.0 


-0.5 to +7.0 


V 


VTERM(3) 


Terminal Voltage 
with Respect to 
GND 


-0.5 to VCC 


-0.5 to Vcc 


V 


Ta 


Operating 
Temperature 


-40 to +85 


-55 to +125 


°c 


IBIAS 


Temperature 
Under Bias 


-55 to +125 


-65 to +135 


°c 


TSTG 


Storage 
Temperature 


-55 to +125 


-65 to +150 


°c 


Ft 


Power Dissipation 


1.0 


1.0 


w 


lOUT 


DC Output 
Current 


-60 to +120 


-^0 to +120 


mA 



NOTES: 2545 Ink 03 

1 . Stresses greater than those listed under ABSOLUTE MAXIMUM RAT- 
INGS may cause permanent damage to the device. This is a stress rating 
only and functional operation of the device at these or any other condi- 
tions above those Indicated In the operational sections of this specification 
Is not Implied. Exposure to absolute maximum rating conditions for 
extended periods may affect reliability. 

2. All device terminals except FCT1 62XXXT Output and I/O terminals. 

3. Output and I/O terminals for FCT1 62XXXT. 



Symbol 


ParameteKi) 


Conditions 


Typ. 


Max. 


Unit 


On 


Input 
Capacitance 


ViN = ov 


4.5 


6.0 


PF 


Q/o 


I/O 
Capacitance 


VOUT=0V 


5.5 


8.0 


PF 



NOTE: 

1 . This parameter Is measured at characterization but not tested. 
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IDT54/74FCT1 6245T/AT/CT, 1 62245T/AT/CT 

FAST CMOS 16-BIT BIDIRECTIONAL TRANSCEIVERS 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 

Following Conditions Apply Unless Otherwise Specified: 

Commercial: Ta =-40°C to +85°C, Voc = 5.0V + 10%; Military: Ta = -55°C to +125°C, Vcc < 



5.0V ±10% 



Symbol 


Parameter 


Test Condltlons(i) 


Min. 


TVP.(2) 


Max. 


Unit 


VlH 


Input HIGH Level 


Guaranteed Logic HIGH Level 


2.0 


— 


— 


V 


ViL 


Input LOW Level 


Guaranteed Logic LOW Level 


— 


— 


0.8 


V 


IIH 


Input HIGH Current (Input pins) 


Vcc = Max. 


VI = Vcc 


— 


— 


±5 


HA 


Input HIGH Current (I/O pins) 


— 


— 


±15 


IlL 


Input LOW Current (Input pins) 


Vi = GND 


— 


— 


±5 


Input LOW Current (I/O pins) 


— 


— 


±15 


lOZH 


High Impedance Output Current 
(3-State Output pins) 


Vcc = Max. 


Vo=2.7V 


— 


— 


±10 


^A 


lOZL 


Vo = 0.5V 


— 


— . 


±10 


ViK 


Clamp Diode Voltage 


Vcc = Min., liN =-18mA 


— 


-0.7 


-1.2 


V 


los 


Short Circuit Current 


Vcc = Max., Vo = GND(3) 


-80 


-140 


-200 


mA 


lo 


Output Drive Current 


Vcc = Max., Vo = 2.5V(3) 


-50 


— 


-180 


mA 


Vh 


Input Hysteresis 


— 


— 


100 


— 


mV 


ICCL 
ICCH 

iccz 


Quiescent Power Supply Current 


Vcc = Max., ViN = GND or Vcc 




0.05 


1.5 


mA 



OUTPUT DRIVE CHARACTERISTICS FOR FCT16245T 



Symbol 


Parameter 


Test Conditions(i) 


Min. 


Typ.(2) 


Max. 


Unit 


VOH 


Output HIGH Voltage 


Vcc = Min. 
ViN = ViHorViL 


l0H = -3mA 


2.5 


3.5 


— 


V 


IOH = -12mA MIL. 
I0H = -15mA COM'L. 


2.4 


3.5 


— 


V 


IOH = -24mA MIL. 
l0H = -32mAC0M'L.(4) 


2.0 


3.0 


— 


V 


Vol 


Output LOW Voltage 


Vcc = Min. 
VlN = ViHorVlL 


loL = 48mA MIL. 
IOL= 64mA COM'L. 


— 


0.2 


0.55 


V 


lOFF 


Input/Output Power Off Leakage 


Vcc = OV, ViN or Vo ^ 4.5V 


— 


— 


±100 


hA 



OUTPUT DRIVE CHARACTERISTICS FOR FCT162245T 



Symbol 


Parameter 


Test Conditions^) 


Min. 


Typ.(2) 


Max. 


Unit 


lODL 


Output LOW Current 


Vcc = 5V, ViN = ViH or ViL, VOUT = 1 .5V(3) 


60 


115 


150 


mA 


lODH 


Output HIGH Current 


Vcc = 5V, ViN = VlH or Vil, Vout= 1 .5VP) 


-60 


-115 


-150 


mA 


VOH 


Output HIGH Voltage 


Vcc = Min. 
ViN = ViHorViL 


loH = -16mA MIL. 
lOH = -24mA COM'L. 


2.4 


3.3 


— 


V 


Vol 


Output LOW Voltage 


Vcc = Min. 
ViN = ViHorViL 


I0L= 16mA MIL. 
IOL = 24mA COM'L. 


— 


0.3 


0.55 


V 



NOTES: 

1 . For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at Vcc = 5.0V, +25°C ambient. 

3. Not more than one output should be tested at one time. Duration of the test should not exceed one second. 

4. Duration of the condition can not exceed one second. 
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IDT54/74FCT16245T/AT/CT, 162245T/AT/CT 

FAST CMOS 16-BIT BIDIRECTIONAL TRANSCEIVERS 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



POWER SUPPLY CHARACTERISTICS 



Symbol 


Parameter 


Test Conditions'^) 


IVIin. 


Typ.(2) 


iUlax. 


Unit 


Alec 


Quiescent Power Supply Current 
TTL Inputs HIGH 


Vcc = Max. 
ViN = 3.4V(3) 


— 


0.5 


1.5 


mA 


ICCD 


Dynamic Power Supply Current''*' 


Vcc = Max. 
Outputs Open 
xOE = xDIR = GND 
One Input Toggling 
50% Duty Cycle 


ViN = Vcc 
ViN = GND 




60 


100 


MHz 


Ic 


Total Power Supply Current'^' 


Vcc = Max. 
Outputs Open 
fi = 10MHz 
50% Duty Cycle 
xOE = xDIR = GND 
One Bit Toggling 


ViN = Vcc 
ViN = GND 


— 


0.7 


2.5 


mA 


ViN = 3.4V 
VlN = GND 


— 


0.9 


3.3 


Vcc = Max. 
Outputs Open 
fi = 2.5MHz 
50% Duty Cycle 
xOE = xDIR = GND 
Sixteen Bit Toggling 


ViN = Vcc 
ViN = GND 


-~" 


2.5 


5.5(5) 


ViN = 3.4V 
ViN = GND 


— 


6.5 


17.5(5) 



NOTES: 

1 . For conditions shown as Max. or Min. , use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at Vcc = 5.0V, +25°C ambient. 

3. Per TTL driven input (Vin = 3.4V); all other inputs at Vcc or GND. 

4. This parameter Is not directly testable, but is derived for use in Total Power Supply Calculations. 

5. Values for these conditions are examples of the Ice formula. These limits are guaranteed but not tested. 

6. Ic = {quiescent + llNPUTS + Idynamic 

Ic = Icc + Alee DhNt + IccD (fcpNep/2 + flNi) 

lee = Quiescent Current (Iccl, Icch and Iccz) 

Alec = Power Supply Current for a TTL High Input (Vin = 3.4V) 

Dh = Duty Cycle for TTL Inputs High 

Nt = Number of TTL Inputs at Dh 

IccD = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 

fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices) 

Ncp = Number of Clock Inputs at fcp 

fi = Input Frequency 

Ni = Number of Inputs at fi 




SWITCHING CHARACTERISTICS OVER OPERATING RANGE 



Symbol 


Parameter 


Condition'^) 


FCT16245T/162245T 


FCT1 6245 AT/1 62245AT 


FCT1 6245CT/1 62245CT 


Unit 


Com'l. 


MIL 


Com'l. 


MIL 


Com'l. 


Mil. 


Min.(2) 


Max. 


Mln.(2) 


Max. 


Min.(2) 


Max. 


Min.(2) 


Max. 


Min.(2) 


Max. 


Min.(2) 


Max. 


tPLH 
tPHL 


Propagation Delay 
A to B, B to A 


Cl = 50pF 
Rl = 500n 


1.5 


7.0 


1.5 


7.5 


1.5 


4.6 


1.5 


4.9 


1.5 


4.1 


1.5 


4.5 


ns 


tPZH 
tPZL 


Output Enable Time 
xOEto AorB 


1.5 


9.5 


1.5 


10.0 


1.5 


6.2 


1.5 


6.5 


1.5 


5.8 


1.5 


6.2 


ns 


tPHZ 
tPLZ 


Output Disable Time 
xOEto AorB 


1.5 


7.5 


1.5 


10.0 


1.5 


5.0 


1.5 


6.0 


1.5 


4.8 


1.5 


5.2 


ns 


tPZH 
tPZL 


Output Enable Time 
xDIRtoAorB(3) 


1.5 


9.5 


1.5 


10.0 


1.5 


6.2 


1.5 


6.5 


1.5 


5.8 


1.5 


6.2 


ns 


tPHZ 
tPLZ 


Output Disable Time 
xDIRtoAorB(3) 


1.5 


7.5 


1.5 


10.0 


1.5 


5.0 


1.5 


6.0 


1.5 


4.8 


1.5 


5.2 


ns 


tSK(o) 


Output Skew''*) 


— 


0.5 


— 


0.5 


— 


0.5 


— 


0.5 


— 


0.5 


— 


0.5 


ns 



NOTES: 

1 . See test circuit and waveforms. 

2. Minimum limits are guaranteed but not tested on Propagation Delays. 

3. This parameter is guaranteed but not tested. 

4. Skew between any two outputs, of the same package, switching in the same direction. This parameter is guaranteed by design. 
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Integrated Device Technology, Inc. 




FAST CMOS 1 6-BIT IDT54/74FCT1 6373T/AT/CT 
TRANSPARENT LATCHES IDT54/74FCT162373T/AT/CT 



FEATURES: 

• Common features: 

, - 0.5;MICRON CEMOS™ Technology 

- High-speed; low-power CEMOS replacement for 
ABT functions 

- Typical tSK(o) (Output Skew) < 250ps 

i - ESD > 2000V per MIL-STD-883, Method 3015; 
> 200V using machine model (0 = 200pF, R = 0) 

- 25 mil Center SSOP and Cerpack Packages 

; - Extended commercial range of -40°C to +85°C 

: - Vcc = 5V±10% 

; - Speed grades same as FCT-T Octals 

. Features for FCT16373T/AT/CT: 

- High drive outputs (-32mA loH, 64mA lOL) 

- Power off disable outputs permit "live insertion" 

- Typical VoLP (Output Ground Bounce) < 1 .OV at 
Vco = 5V,Ta = 25°C 

. Features for FCT162373T/AT/CT: 

- Balanced Output Drivers: ±24mA (commercial), 

±1 6mA (military) 

- Reduced system switching noise 

- Typical VoLP (Output Ground Bounce) < 0.6V at 
Vcc = 5V,Ta = 25<'C 



DESCRIPTION: 

The IDT54/74FCT16373T/AT/CT and IDT54/ 
74FCT162373T/AT/CT 1 6-bit transparent D-type latches are 
built using advanced CEMOS, dual metal CMOS technology. 
These high-speed, low-power latches are ideal for temporary 
storage of data. They can be used for implementing memory 
address latches, I/O ports, and bus drivers. The Output 
Enable and Latch Enable controls are organized to operate 
each device as two 8-bit latches or one 16-bit latch. Flow- 
through organization of signal pins facilitates ease of layout. 
All inputs are designed with hysteresis for improved noise 
margin. 

The IDT54/74FCT16373T/AT/CT are ideally suited for 
driving high capacitance loads and low impedance backplanes. 
The output buffers are designed with Power-Off Disable 
capability to allow "live insertion" of boards when used as 
backplane drivers. 

The IDT54/74FCT162373T/AT/CT have balanced output 
drive with current limiting resistors. This offers low ground 
bounce, minimal undershoot, and controlled output fall times- 
reducing the need for external series terminating resistors. 
The IDT54/74FCT162373T/AT/CT are plug-in replacements 
for the IDT54/74FCT1 6373T/AT/CT and 54/74ABT1 6373 for 
on-board interface applications. 



FUNCTIONAL BLOCK DIAGRAM 
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CEMOS is a trademark of Integrated Device Teohnotagy, Inc. 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



MAY 1992 



01992 Integrated Device Technology, Ina 
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IDT54/74FCT1 6373T/AT/CT, 1 62373T/AT/CT 
FAST CMOS 16-BIT TRANSPARENT LATCHES 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



PIN CONFIGURATIONS 










2 47 

3 46 

4 45 

5 44 

6 43 

7 42 

8 41 

9 40 

10 39 

11 38 

12 Sp48-1 37 

13 36 

14 35 

15 34 

16 33 

17 32 

18 31 

19 30 

20 29 

21 28 

22 27 

23 26 

24 25 


-l^LE 
1 1D1 
1 lD2 
1 GND 

1 lD3 
1 lD4 

1 Vcc 

1 1D5 
1 1D6 
1 GND 
1 1D7 

1 rDs „;: . 
1 2Di 
1 2D2 
1 GND 
1 2D3 
1 2D4 
1 Vcc 
1 2D5 
1 2D6 
1 GND 
1 2D7 
1 2D8 
1 2LE 


1 48 

2 .47 

3 • 46 

4 45 

5 44 




10E 1 




1 iLF 






101 1 ■ 


ini 1 


1 1P1 






102 j 


inp 1 


' 1P2 






GND 1 


Rwn 1 


' ' f^ND 






103 1 


lOi 1 


1 ip^ 




6 43 

7 42 

8 41 

9 40 

10 39 

11 38 

12 E48-1 37 

13 36 

14 35 

15 "J 34 

16 33 




104 1 


^n^ 1 


1 1D4 






Vcc 1 


Vr-r 1 


1 yrr. 






105 1 


in<; 1 


1 iPk 






106 1 


IHr I 


1 ipfi 






GND ■\~ 


f5Nn 1 


1 riNP 






107; 1 


107 1 


' iCV 






108 1 


IflB 1 


1 ipf) 






201 1 


?Oi 1 


1 ?Pi, 






202 1 


?r)? 1 


1 2r)2 






GND 1 


RNH 1 


1 rjNn 






203 1 


pn-j 1 


1 ?Pq 




17 32 

18 31 

19 • 30 

20 29 

21 28 




204 1 


?04 1 


1 pp^t ' 






Vcc 1 


Vnn 1 


1 \/rn 






205 1 


?n« 1 


1 ■2P'^ 






206 1 


206 1 


' 2D6 






GND ( 


ttNH ' 


1 rsNp 




22 27 

23 26 

24 25 




207 1 


■?nj \ 


' 2D7 






208 1 


jOr I 


1 ppn 






20E 1 


"DF 1 


1 ?l F 








SSOP 
TOP VIEW 


2543 drw 03 


CERPACK 
TOP VIEW 


2543 drw 04 




5.4 



IDT54/74FCT16373T/AT/CT, 162373T/AT/CT 
FAST CMOS 16-BIT TRANSPARENT LATCHES 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



PIN DESCRIPTION 



Pin Names 


Description 


xDx 


Data Inputs 


xLE 


Latch Enable Inputs (Active HIGH) 


xUE 


Output Enable Inputs (Active LOW) 


xOx 


3-State Outputs 



FUNCTION 


TABLE<^) 






inputs 


Outputs 


xDx 


xLE 


xOE 


xOx 


H 


H 


L 


H 


L 


H 


L 


L 


X 


X 


H 


Z 



NOTE: 

1. H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Don't Care 
Z = High Impedance 



ABSOLUTE MAXIMUM RATINGS^^^ 



CAPACITANCE (Ta = +25°C, f = 1 OMHz) 



Symboi 


Rating 


Commercial 


iVIilitarv 


Unit 


VTERM(2) 


Terminal Voltage 
with Respect to 
GND 


-0.5 to +7.0 


-0.5 to +7.0 


V 


Vterm(3) 


Terminal Voltage 
with Respect to 
GND 


-0.5 to Vcc 


-0.5 to Vcc 


V 


Ta 


Operating 
Temperature 


-40 to +85 


-55 to +125 


°C 


Tbias 


Temperature 
Under Bias 


-55 to +125 


-65 to +135 


°c 


TSTG 


Storage 
Temperature 


-55 to +125 


-65 to +150 


°c 


Pt 


Power Dissipation 


1.0 


1.0 


w 


lOUT 


DC Output 
Current 


-60 to +120 


-60 to +120 


mA 



NOTES: 2543 Ink 03 

1 . stresses greater than those listed under ABSOLUTE MAXI MUM RATI NGS 
may cause permanent damage to the device. This is a stress rating only 
and functional operation of the device at these or any other conditions 
above those Indicated in the operational sections of this specification is 
notimplied. Exposure toabsolute maximum ratingconditionsfor extended 
periods may affect reliability. 

2. All device terminals except FCT1 62XXXT Output and I/O terminals. 

3. Output and I/O terminals for FCT1 62XXXT. 



Symboi 


ParameterO) 


Conditions 


Typ. 


IVIax. 


Unit 


CiN 


Input 
Capacitance 


VIN = ov 


4.5 


6.0 


pF 


COUT 


Output 
Capacitance 


VOUT=0V 


5.5 


8.0 


pF 



|tjQj£. 2543 Ink 04 

1 . This parameter is measured at characterization but not tested. 
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IDT54/74FCT16373T/AT/CT, 162373T/AT/CT 
FAST CMOS 16-BIT TRANSPARENT LATCHES 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 

Following Conditions Apply Unless Otherwise Specified: 

Commercial: Ta = -40°C to +85°C, Vcc = 5.0V + 1 0%; Military: Ta = -55°C to +125°C, Vcc= 5.0V ± 1 0% 



Symbol 


Parameter 


Test Conditions^) 


MIn. 


Typ.(2) 


Max. 


Unit 


. VlH 


Input HIGH Level 


Guaranteed Logic HIGH Level 


2.0 


— , 


— ,. 


V 


VIL 


Input LOW Level 


Guaranteed Logic LOW Level 


— 


— ■ 


0.8 


V 


llH 


Input HIGH Current (Input pins) 


Vcc = Max. 


Vi = Vcc 


— 


— 


±5 


pA 


Input HIGH Current (I/O pins) 


— 


— 


±15 


IlL 


Input LOW Current (Input pins) 


Vi = GND 


— 


— 


±5 


Input LOW Current (I/O pins) 


— 


— 


±15 


lOZH 


High Impedance Output Current 
,(3-State Output pins) 


Vcc = Max. 


Vo=2.7V 


— 


— 


±10 


HA 


lOZL 


Vo = 0.5V 


— 


— 


±10 


VIK 


Clamp Diode Voltage 


Vcc = Min., liN =-18mA 


— 


-0.7 


-1.2 


V 


Ids 


Short Circuit Current 


Vcc = Max., Vo = GND(3) 


-80 


-140 


-200 


mA 


Id . 


Output Drive Current 


Vcc = Max.. Vo = 2.5V(3) 


-50 


— 


-180 


mA 


Vh 


Input Hysteresis 


— 


— 


100 


— 


mV 


ICCL 
ICCH 

Iccz 


Quiescent Power Supply Current 


Vcc = Max., ViN = GND or Vcc 




0.05 


1.5 


mA 



OUTPUT DRIVE CHARACTERISTICS FOR FCT16373T 



Symbol 



Parameter 



Test Conditions(i) 



MIn. 



Im 



.(2) 



l\1ax. 



Unit 



VOH 



Output HIGH Voltage 



Vcc = Min. 
ViN = ViHor ViL 



IOH = -3mA 



2.5 



3.5 



loH = -12mA MIL. 
IOH = -15mACOM'L. 



2.4 



3.5 



loH = -24mA MIL. 
IOH = -32mACOM'L.W 



2.0 



3.0 




Vol 



Output LOW Voltage 



Vcc = Min. 
ViN = ViHor ViL 



IOL = 48mA MIL. 
IOL=64mACOM'L. 



0.2 



0.55 



lOFF 



Input/Output Power Off Leakage 



Vcc = 0V, ViN orVo<4.5V 



±100 



pA 



OUTPUT DRIVE CHARACTERISTICS FOR FCT162373T 



Symbol 


Parameter 


Test Condltlons(i) 


IVIin. 


Typ.(2) 


Max. 


Unit 


lODL 


Output LOW Current 


Vcc = 5V, ViN = ViH or Vil, Vout= 1 .5V(3) 


60 


115 


150 


mA 


lODH 


Output HIGH Current 


Vcc = 5V, ViN = ViH or ViL, VouT= 1 .SV^ 


-60 


-115 


-150 


mA 


VOH 


Output HIGH Voltage 


Vcc = Min. 
ViN = ViHorViL 


|0H = -16mA MIL. 
IOH = -24mACOM'L. 


2.4 


3.3 


— 


V 


Vol 


Output LOW Voltage 


Vcc = Min. 
ViN = ViHorViL 


IOL= 16mA MIL. 
loL=24mACOM'L. 


— 


0.3 


0.55 


V 



NOTES: 

1 . For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at Vcc = 5.0V, +25°C ambient. 

3. Not more than one output should be tested at one time. Duration of the test should not exceed one second. 

4. Duration of the condition can not exceed one second. 
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IDT54/74FCT1 6373T/AT/CT, 1 62373T/AT/CT 
FAST CMOS 16-BIT TRANSPARENT LATCHES 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



POWER SUPPLY CHARACTERISTICS 



Symbol 


Parameter 


Test Conditlonsd) 


Min. 


Typ.(2) 


Max. 


Unit 


Alec 


Quiescent Power Supply Current 
TTL Inputs HIGH 


Vcc = Max. 
ViN =3.4V(3) 


— 


0.5 


1.5 


mA 


ICCD 


Dynamic Power Supply 
Current(^) 


Vcc = Max. 
Outputs Open 
xUE=GND 
One Input Toggling 
50% Duty Cycle 


ViN = Vcc 
ViN = GND 




60 


100 


MHz 


Ic 


Total Power Supply Current(^) 


Vcc t= Max. 
Outputs Open 
fi=10MHz 
50% Duty Cycle 
xUE = GND 
xLE = Vcc 
One Bit Toggling 


ViN =Vcc 
ViN = GND 


" 


0.7 


2.5 


mA 


ViN =3.4V 
ViN =GND 




0.9 


3.3 


Vcc = Max. 
Outputs Open 
fi= 2.5MHz 
50% Duty Cycle 
xOE = GND 
xLE = Vcc 
Sixteen Bits Toggling 


ViN = Vcc 
ViN =GND 


" 


2.5 


5.5(5) 


ViN = 3.4V 
ViN = GND 




6.5 


17.5(5) 



NOTES: 

1 . For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at Vcc » S.OV; +25°C ambient. 

3. Per TTL driven input (Vin = 3.4V); ail other Inputs at Vcc or GND. 

4. This parameter is not directly testable, but Is derived for use in Total Power Supply Calculations. 

5. Values for these conditions are examples of the Ice formula. These limits are guaranteed but not tested. 

6. Ic " IQUIESCENT + I INPUTS + I DYNAMIC 

Ic = Ice + Alee DhNt + IccD (fcpNcp/2 + flNi) 

Ice = Quiescent Current (leei, lecH and Iccz) 

Alec = Power Supply Current for a TTL High Input (Vin = 3.4V) 

Dh = Duty Cycle for TTL Inputs High 

Nt = Number of TTL Inputs at Dh 

IccD = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 

fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices) 

Ncp = Number of Clock Inputs at fcp 

fi = Input Frequency 

Ni = Number of Inputs at fi 
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IDT54/74FCT16373T/AT/CT, 162373T/AT/CT 
FAST CMOS 16-BIT TRANSPARENT LATCHES 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



SWITCHING CHARACTERISTICS OVER OPERATING RANGE 



Symbol 


Parameter 


Condition'^) 


FCT16373T/162373T 


FCT16373AT/162373AT 


FCT16373CT/162373CT 


Unit 


Com'l. 


Mil. 


Com'l. 


Mil. 


Com'l. 


Mil. 


Mln.P) 


Max. 


M!n.(2) 


Max. 


Mln.W 


Max. 


Min.t2) 


Max. 


Mln.(2) 


Max. 


Min.(2) 


Max. 


tPLH 
tPHL 


Propagation Delay 
xDx to xOx 


Cl = 50pF 
Rl = 500n 


1.5 


8.0 


1.5 


8.5 


1.5 


5.2 


1.5 


5.6 


1.5 


4.2 


1.5 


5.1 


ns 


tPLH 
tPHL 


Propagation Delay 
xLEtoxOx 


2.0 


13.0 


2.0 


15.0 


2.0 


8.5 


2.0 


9.8 


2.0 


5.5 


2.0 


8.0 


ns 


tPZH 
tPZL 


Output Enable Time 


1.5 


12.0 


1.5 


13.5 


1.5 


6.5 


1.5 


7.5 


1.5 


5.5 


1.5 


6.3 


ns 


tPHZ 
tPLZ 


Output Disable Time 


1.5 


7.5 


1.5 


10.0 


1.5 


5.5 


1.5 


6.5 


1.5 


5.0 


1.5 


5.9 


ns 


tsu 


Set-up Time HIGH 
or LOW, xDx to xLE 


2.0 


— 


2.0 


— 


2.0 


— 


2.0 


— 


2.0 


— 


2.0 


— 


ns 


tH 


Hold Time HIGH 
or LOW, xDx to xLE 


1.5 


— 


1.5 


— 


1.5 


— 


1.5 


— 


1.5 


— 


1.5 


— 


ns 


tw 


xLE Pulse Width 
HIGH 


6.0 


— 


6.0 


— 


5.0 


— 


6.0 


— 


5.0 


— 


6.0 


— 


ns 


tSK(o) 


Output Skew(3) 


— 


0.5 


— 


0.5 


— 


0.5 


— 


0.5 


— 


0.5 


— 


0.5 


ns 



NOTES: 

1 . See test circuit and waveforms. 

2. Minimum limits are guaranteed but not tested on Propagation Delays. 

3. Skew between any two outputs, of tfie same package, switciiing in the same direction. This parameter is guaranteed by design. 
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Integrated Device Technology, Inc. 



FAST CMOS 16-BIT 
REGISTER (3-STATE) 



IDT54/74FCT1 6374T/AT/CT 
IDT54/74FCT1 62374T/AT/CT 



FEATURES: 

• Common features: 

- 0.5 MICRON CEMOS™ Technology 

- High-speed, low-power CEMOS replacement for 
ABT functions 

- Typical tSK(o} (Output Skew) < 250ps 

- ESD > 2000V per MIL-STD-883, Method 3015; 
> 200V using machine model (C = 200p'F, R = 0) 

- 25 mil Center SSOP and Cerpack Packages 

- Extended commercial range of -40°C to +85''C 

- Vcc = 5V±10% 

- Speed grades same as FCT-TOctals 
. Features for FCT16374T/AT/CT: 

- High drive outputs (-32mA loH, 64mA lOL) 

- Power off disable outputs permit "live insertion" 

- Typical Volp (Output Ground Bounce) < 1 .OV at 
Vco = 5V, Ta = 25°C 

. Features for FCT162374T/AT/CT: 

- Balanced Output Drivers: ±24mA (commercial), 

±1 6mA (military) 

- Reduced system switching noise 

- Typical Volp (Output Ground Bounce) < 0.6V at 
Vco = 5V,Ta = 25°C 



DESCRIPTION: 

The IDT54/74FCT16374T/AT/CT and IDT54/ 
74FCT1 62374T/AT/CT 1 6-bit edge-triggered D-type registers 
are built using advanced CEMOS, dual metal CMOS tech- 
nology. These high-speed, low-power registers are ideal for 
use as buffer registers for data synchronization and storage. 
The Output Enable (xDE) and clock (xCLK) controls are or- 
ganized to operate each device as two 8-bit registers or one 
1 6-bit register with common clock. Flow-through organization 
of signal pins facilitates ease of layout. All inputs are designed 
with hysteresis for improved noise margin. ; 

The IDT54/74FCT16374T/AT/CT are ideally suited for 
driving high capacitance loads and low impedance backplanes. 
The output buffers are designed with Power-Off Disable 
capability to allow "live insertion" of boards when used as 
backplane drivers. 

The IDT54/74FCT162374T/AT/CT have balanced output 
drive with current limiting resistors. This offers low ground 
bounce, minimal undershoot, and controlled output fall times- 
reducing the need for external series terminating resistors. 
The IDT54/74FCT162374T/AT/CT are plug-in replacements 
for the IDT54/74FCT1 6374T/AT/CT and 54/74ABT1 6374 for 
on-board bus interface applications. 



FUNCTIONAL BLOCK DIAGRAM 







^ 


\ 






10E 
CLK 


>n 




^ 














1D1 




D 

>c 






< 

V 






M 








/' 














1 












■^ 







■iOi 



20E' 

2CLK 
2Dl 



C>C 



20l 



TO 7 OTHER CHANNELS 



S/ 

TO 7 OTHER CHANNELS 



CEMOS b a trademaik of Integratsd Device Technology, Inc. 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



MAY 1992 



©1 992 Integrated Device Technology, Inc. 
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DSC-4230/3 
1 



IDT54/74FCT16374T/AT/CT, 162374T/AT/CT 
FAST CMOS 16-BIT REGISTER {3-STATE) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



PIN CONFIGURATIONS 



10E [ 

101 [ 

102 [^ 
GND [^ 

103 [^ 

104 [^ 
Vcc [^ 

105 [ 

106 [ 
GND [^ 

107 [^ 
lOa [^ 

201 [ 

202 [ 
GND [ 

203 [ 

204 [^ 
Vcc [^ 

205 [^ 

206 [ 
GND [ 

207 [^ 

208 [ 

20E r 



1 
2 
3 
4 
5 

6 

7 

8 

9 

10 

11 



48 
47 
46 
45 
44 
43 
42 
41 
40 
39 
38 



12 S048-1 37 



13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 



36 
35 
34 
33 
32 
31 
30 
29 
28 
27 
26 
25 



Z] 
Z] 
Z] 
Z] 
Z] 

I] 
ID 

Z] 
Z] 
IZ 
Z] 
Z] 

ID 

Z] 

:z 

Z] 

Z] 
Z] 

i: 

zi 

Z] 

ID 

Z] 



1CLK 

1D1 

1D2 

GND 

1D3 

1D4 

Vcc 

IDs 

1D6 

GND 

1D7 

1D8 

2D1 

2D2 

GND 

2D3 

2D4 

Vcc 

2D5 

2D6 

GND 

2D7 

2D8 

2CLK 





1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 E4 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


48 
47 
46 
45 
44 




inr ' 








ini 1 








in? 1 








HND 1 








IHt I 






43 
42 
41 
40 
39 
38 
8-1 37 
36 
35 
34 
33 
32 
31 
30 
29 
28 
27 
26 
25 




^'M 1 








yrr. 1 








in<; 1 








IHr I 








'^ND ' 








1^7 1 








inn 1 








?ni 1 








?n? 1 








f-NP ' 








2(^1 1 








?n4 1 








Vnn 1 








SD"! 1 








2nfi 1 








nNP ' 








?n7 1 








^nn 1 

















] iCLK 

1 1D1 
] 1D2 
] GND 
] 1D3 
] 1D4 
] Vcc 
] 1D5 
] 1D6 
] GND 
] 1D7 

1D8 
1 2D1 
1 2D2 
] GND 
] 2D3 
] 2D4 
] Vcc 

2D5 
1 2D6 
] GND 
] 2D7 
] 2D8 
] 2CLK 




SSOP 
TOP VIEW 



CERPACK 
TOP VIEW 
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IDT54/74FCT1 6374T/AT/CT, 1 62374T/AT/CT 
FAST CMOS 16-BIT REGISTER {3-STATE) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



PIN DESCRIPTION 



Pin Names 


Description 


xDx 


Data Inputs 


xCLK 


Clock Inputs 


xOx 


3-State Outputs. 


xDE 


3-State Output Enable Input (Active LOW) 



ABSOLUTE MAXIMUM RATINGS<^> 



Symbol 


Rating 


Commercial 


Military 


Unit 


Vterm(2) 


Terminal Voltage 
with Respect to 
GND 


-0.5 to +7.0 


-0.5 to +7.0 


V 


Vterm(3) 


Terminal Voltage 
with Respect to 
GND 


-0.5 to VCC 


-0.5 to Vcc 


V 


Ta 


Operating 
Temperature 


-40 to +85 


-55 to +125 


°C 


Tbias 


Temperature 
Under Bias 


-55 to +125 


-65 to +135 


°C 


TSTG 


Storage 
Temperature 


-55 to +125 


-65 to +150 


°C 


Pt 


Power Dissipation 


1.0 


1.0 


W 


lour 


DC Output 
Current 


-€0to+120 


-60 to +120 


mA 



NOTES: 2542 Ink 03 

1 . StressesgreaterthanthoselistedunderABSOLUTEMAXIMUMRATlNGS 
may cause permanent damage to the device. This is a stress rating only 

- and functional operation of the device at these or any other conditions 
above those indicated in the operational sections of this specification is 
notimplied. Exposuretoabsolute maximum ratingconditionsfor extended 
periods may affect reliability. 

2. All device terminals except FCT1 62XXXT Output and I/O terminals. 

3. Output and I/O terminals for FCT162XXXT. 



FUNCTION TABLE<^> 



Function 


inputs 


Outputs 


xDx 


xCLK 


xOE 


xOx 


Hi-Z 


X 


L 


H 


Z 


X 


H 


H 


;z 


Load 
Register 


L 


T 


L 


L 


H 


t 


L 


H 


L 


t 


H 


Z 


H 


T 


H 


Z 



NOTE: 

1. H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Don't Care 
Z- High Impedance 
t = LOW-to-HIGH Transition 



CAPACITANCE (TA = 


+25°C, f = 1 .OMHz) 






Symbol 


ParameterO) 


Conditions 


Typ. 


Max. 


Unit 


CiN 


Input 
Capacitance 


ViN = ov 


4.5 


6.0 


PF 


COUT 


Output 
Capacitance 


VouT = ov 


5.5 


8.0 


PF 



NOTE: 2542 Ink 04 

1 . This parameter is measured at characterization but not tested. 
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IDT54/74FCT1 6374T/AT/CT, 1 62374T/AT/CT 
FAST CMOS 16-BIT REGISTER (3-STATE) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 

Following Conditions Apply Unless Otherwise Specified: 

Commercial: Ta = -40°C to +85°C, Voc = 5.0V ± 10%; Military: Ta = -55°C to +125°C, Vcc= 5.0V ± 10% 



Symbol 


Parameter 


Test Condltlons(i) 


Min. 


Typ.(2) 


Max. 


Unit 


VlH 


Input HIGH Level 


Guaranteed Logic HIGH Level 


2.0 




— 


V 


ViL 


Input LOW Level 


Guaranteed Logic LOW Level 


— 


— . 


0.8 


V 


llH 


Input HIGH Current (Input pins) 


Vcc = Max. 


Vi = Vcc 


— 


— 


. ±5 


HA 


Input HIGH Current (I/O pins) 


— 


— 


±15 


IlL 


Input LOW Current (Input pins) 


VI = GND , 


■ — 


— ■ 


±5 


Input LOW Current (I/O pins) 


— 


— 


±15 


lOZH 


High Impedance Output Current 
(3-State Output pins) 


Voc = Max. 


Vo=:2.7V 


— 


— 


±10 


HA 


lOZL 


Vo=0.5V 


— 


— 


. ±10 


VIK 


Clamp Diode Voltage 


Vcc = Min., liN =-18mA 


— 


-0.7 


-1.2 


V ; 


los 


Short Circuit Current 


Vcc - Max., Vo = GND(3) 


-80 


-140 


-200 


mA ' 


lo 


Output Drive Current 


Vcc = Max.. Vo = 2.5V(3) 


-50 


— 


-180 


mA 


VH 


Input Hysteresis 


— ■ 


— 


100 


— 


mV 


ICCL 
ICCH 

Iccz 


Quiescent Power Supply Current 


Vcc = Max., ViN = GND or Vcc 




0.05 


1.5 


mA 



OUTPUT DRIVE CHARACTERISTICS FOR FCT16374T 



Symbol 


Parameter 


TestConditlonsd) 


Min. 


Typ.(2) 


Max. 


Unit 


VOH 


Output HIGH Voltage 


Vcc = Min. 
ViN = ViHorViL 


IOH=>-3mA 


2.5 


3.5 


. _ 


V 


|0H = -12mA MIL 
lOH = -1 5mA COM'L. 


2.4 


3.5 


— 


■ V 


|0H = -24mA MIL 
IOH = ^2mACOM'L('») 


2.0 


3.0 


— 


V 


Vol 


Output LOW Voltage 


Vcc = Min. 
ViN = ViHorViL 


IOL= 48mA MIL 
IOL= 64mA COM'L. 


— ■ 


0.2 


0.55 


V 


lOFF 


Input/Output Power Off Leakage 


Vcc = OV,VlN orVo ^4.5V 


— . 


— 


±100- 


HA 




OUTPUT DRIVE CHARACTERISTICS FOR FCT162374T 










Symbol 


Parameter 


Test Condltions(i) 


Min. 


Typ.(2) 


Max. 


Unit 


lODL 


Output LOW Current 


Vcc = 5V,VlN = ViHorVlL. VoUT=1.5V(3) 


60 


115 


150 


mA 


lODH 


Output HIGH Current 


Vcc = 5V, ViN = ViHor ViL. VoUT= 1.5V(3) 


-60 


-115 


-150 


rriA 


VOH 


Output HIGH Voltage 


Vcc = Min. 
ViN = ViHorViL 


|0H = -16mA MIL 
l0H = -24mA COM'L 


2.4 


3.3 


— 


V 


Vol 


Output LOW Voltage 


Vcc = Min. 
ViN = ViHorViL 


IOL= 16mA MIL. 
IOL = 24mA COM'L 


— 


0.3 


0.55 


V 



NOTES: 

1 . For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at Vcc = 5.0V, +25°C ambient. 

3. Not more than one output should be tested at one time. Duration of the test should not exceed one second. 

4. Duration of ttie condition can not exceed one second. 
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IDT54/74FCT16374T/AT/CT, 162374T/AT/CT 
FAST CMOS 16-BIT REGISTER (3-STATE) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



POWER SUPPLY CHARACTERISTICS 



Symbol 


Parameter 


Test Conditlons(i) 


Min. 


Typ.(2) 


Max. 


Unit 


Alec 


Quiescent Power Supply Current 
TTL Inputs HIGH 


Vcc = Max. 
ViN = 3.4V(3) 


— 


0.5 


1.5 


mA 


ICCD 


Dynamic Power Supply 
Current(4) 


Vcc = Max. 
Outputs Open 
xUE=GND 
One Input Toggling 
50% Duty Cycle 


ViN = Vcc 
ViN = GND 




60 


100 


HA/ 
MHz 


Ic 


Total Power Supply Current(6) 


Vcc = Max. 
Outputs Open 
fcp = 10MHz 
50% Duty Cycle 
xDE = GND 
fi = 5MHz 
50% Duty Cycle 
One Bit Toggling 


ViN = Vcc 
ViN = GND 




0.7 


2.5 


mA 


ViN = 3.4V 
ViN = GND 




1.2 


4.0 


Vcc = Max. 
Outputs Open 
fcp = 10MHz 
50% Duty Cycle 
xUE = GND 
Sixteen Bits Toggling 
fi = 2.5MHz 
50% Duty Cycle 


ViN = Vcc 
VlN = GND 




3.1 


6.5(5) 


ViN = 3.4V 
VlN = GND 




7.6 


20(5) 



NOTES: 

1 . For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at Vcc = 5.0V, +25°C ambient. 

3. Per TTL driven input (Vin = 3.4V); all other inputs at Vcc or GND. 

4. This parameter is not directly testable, but Is derived for use in Total Power Supply Calculations. 

5. Values for these conditions are examples of the Ice formula. These limits are guaranteed but not tested. 

6. Ic = {quiescent + Iinputs+Idynamic 

Ic = Ice + Alec DhNt + lecD (fcpNcp/2 + flNi) 

Ice = Quiescent Current (Iccl, Icch and Icez) 

Alec = Power Supply Current for a TTL High Input (Vin = 3.4V) 

Dh = Duty Cycle for TTL Inputs High 

Nt = Number of TTL Inputs at Dh 

IccD = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 

fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices) 

Ncp = Number of Clock Inputs at fcp 

fi= Input Frequency 

Ni = Number of Inputs at fi 
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IDT54/74FCT1 6374T/AT/CT, 1 62374T/AT/CT 
FAST CMOS 16-BIT REGISTER (3-STATE) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



SWITCHING CHARACTERISTICS OVER OPERATING RANGE 



Symbol 


Parameter 


Condition^) 


FCTie374T/162374T 


FCT1 6374AT/1 62374 AT 


FCT16374CT/162374CT 


Unit 


Com'l. 


Mil. 


Com'l. 


MM. 


Com'l. 


Mil. 


Mln.(2) 


Max. 


Mln.(2) 


Max. 


Min.(2) 


Max. 


Mln.(2) 


Max. 


Min.P) 


Max. 


Mln.(2) 


Max. 


tPLH 
tPHL 


Propagation Delay 
xCLK to xOx 


CL = 50pF 

Rl = soon 


2.0 


10.0 


2.0 


11.0 


2.0 


6.5 


2.0 


7.2 


2.0 


5.2 


2.0 


6.2 


ns 


tPZH 
tPZL 


Output Enable Time 


1.5 


12.5 


1.5 


14.0 


1.5 


6.5 


1.5 


7.5 


1.5 


5.5 


1.5 


6.2 


ns 


tPHZ 
tPLZ 


Output Disable Time 


1.5 


8.0 


1.5 


8.0 


1.5 


5.5 


1.5 


6.5 


1.5 


5.0 


1.5 


5.7 


ns 


tsu 


Set-up Time HIGH 
or LOW. xDx to xCLK 


2.0 


— 


2.0 


— 


2.0 


— 


2.0 


— 


2.0 


— 


2.0 


— 


ns 


tH 


Hold Time HIGH 
or LOW, xDx to xCLK 


1.5 


— 


1.5 


— 


1.5 


— 


1.5 


— 


1.5 


— 


1.5 


— 


ns 


tw 


xCLK Pulse Width 
HIGH or LOW 


7.0 


— 


7.0 


— 


5.0 


— 


6.0 


— 


5.0 


— 


6.0 


— 


ns 


tSK(o) 


Output Skew(3) 


— 


0.5 


— 


0.5 


— 


0.5 


— 


0.5 


— 


0.5 


— 


0.5 


ns 



NOTES: 

1. See test circuit and waveforms. 

2. Minimum limits are guaranteed but not tested on Propagation Delays. 

3. Skew between any two outputs, of the same package, switching in the same direction. This parameter is guaranteed by design. 
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Integrated Device Technology, Inc. 



FAST CMOS 
18-BIT REGISTERED 
TRANSCEIVER 



IDT54/74FCT1 6500AT/CT 
IDT54/74FCT1 62500AT/CT 



FEATURES: 

• Common features: 

- 0.5 MICRON CEMOS™ Technology 

- High-speed, low-power CEMOS replacement for 
ABT functions 

- Typical tsK(o} (Output Skew) < 250ps 

- ESD > 2000V per MIL-STD-883, Method 3015; 
> 200V using machine model (C = 200pF, R = 0) 

- 25 mil Center SSOP and Cerpack Packages 

- Extended commercial range of -40°C to +85''C 

- Vcc = 5V±10% 

. Features for FCT16500AT/CT: 

- High drive outputs (-32mA Ioh, 64mA Iol) 

- Power off disable outputs permit "live insertion" 

- Typical VoLP (Output Ground Bounce) < 0.8V at 
Vcc = 5V, Ta = 25°C 

. Features for FCT162500AT/CT: 

- Balanced Output Drivers: ±24mA (commercial), 

±1 6mA (military) 

- Reduced system switching noise 

- Typical VoLP (Output Ground Bounce) < 0.5V at 
Vcc = 5V,Ta = 25°C 

DESCRIPTION: 

The IDT54/74FCT16500AT/CT and IDT54/ 
74FCT162500AT/CT 18-bit registered transceivers are built 
using advanced CEMOS, dual metal CMOS technology. 



These high-speed, low-power 18-bit registered bus trans- 
ceivers combine D-type latches and D-type flip-flops to allow 
data flow in transparent, latched and clocked modes. Data 
flow in each direction is controlled by output-enable (O EABand 
(?E BA), latc h enable (LEAB and LEBA) and clock (CLKAB 
and CLKBA) inputs. For A-to-B data flow, the device operates 
in transparent mode when LEAB is HIGH. When LEAB is 
LOW, the A data is latched if CLKAB is held at a HIGH or LOW 
logic level. If LEAB isLOW.theA bus data is s tored in t he latch/ 
flip-flop on the HIGH-to-LOW transition of CLKAB. OEAB 
performs the output enable function on the B p ort. Da ta flow 
from B port to A port is similar but requires using OEBA, LEBA 
and CLKBA. Flow-through organization of signal pins facili- 
tates ease of layout. All inputs are designed with hysteresis 
for improved noise margin. 

The IDT54/74FCT16500AT/CT are ideally suited for driv- 
ing high capacitance loads and low impedance backplanes. 
The output buffers are designed with Power-Off Disable 
capability to allow "live insertion" of boards when used as 
backplane drivers. 

The IDT54/74FCT162500AT/CT have balanced output 
drive with current limiting resistors. This offers low ground 
bounce, minimal undershoot, and controlled output fall times- 
reducing the need for external series terminating resistors. 
The IDT54/74FCT1 62500AT/CTare plug-in replacements for 
the IDT54/74FCT16500AT/CT and 54/74ABT1 6500 for on- 
board bus interface applications. 



FUNCTIONAL BLOCK DIAGRAM 




CEMOS is a trademark of Integrated Device Teolinology, Inc. 



TO 17 OTHER CHANNELS 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



MAY 1992 



@1992 Integrated Device Technology, Inc. 
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DSC-4630/2 
1 



IDT54/74FCT1 6500AT/CT, 1 62500AT/CT 

FAST CMOS 18-BIT REGISTERED TRANSCEIVER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



PIN CONFIGURATIONS 



OEAB [^ 1 

LEAB [^ 

A1 d 

GND 

A2 [^ 

A3 CI 

Vcc 

A4 

As [^ 
A6 [^ 
GND 
A7 
As [^ 

A9 

Aio [ZZ 
A11 d 

A12 

GND 

Al3 

Al4 [3^ 

A15 

Vcc [^ 

A16 
A17 

GND 

A18 I 

OEBA d 

LEBA d 



56 
55 
54 
53 
52 
51 
50 
49 
48 
47 
46 
45 
44 



4 S056-1 43 
42 
41 
40 
39 
38 



u 

ZJ 
ZJ 

ZJ 
Z3 
ZJ 
Z] 
Z] 
Z] 
Z] 

z 
z 
z 
z 



37 

36 

35 Id 

34 

33 

32 

31 

30 d 

29 I 



GND 
CLKAB 
B1 
GND 

B2 
B3 

Vcc 

B4 

Bs 
Be 
GND 

B7 

Bs 
Bg 
Bio 
Bii 

B12 

GND 

Bl3 
B14 
B15 

Vcc 

B16 
B17 

GND 
Bis 

CLKBA 
GND 





1 56 

2 55 

3 54 

4 53 

5 52 

6 51 

7 50 

8 49 

9 48 

10 47 

11 46 

12 45 

13 44 

14 E56-1 43 

15 42 

16 41 

17 40 

18 39 

19 38 

20 37 

21 36 

22 35 

23 34 

24 33 

25 32 

26 31 

27 30 

28 29 




f^tAB 1 








1 (-AR 1 








fli 1 








RNP 1 








A? 1 








A^ 1 








Vnr 1 








A^ 1 








A-; 1 








Ar I 








f4Mn 1 








A7 1 








A" 1 








AQ 1 








Aio 1 








All 1 








Al? 1 








ttNP 1 








Al^ 1 








All 1 








Al"! ' 








\lr.r. 1 








Alfi 1 








Al7 1 








RNH 1 








AlP 1 








riFRA 1 








1 FRA 1 









GND 

CLKAB 
Bi 

GND 
B2 

B3 

Vcc 

B4 

Bs 
Be 
GND 

B7 

Bs 
Bg 
Bio 
Bii 

Bl2 
GND 

Bl3 
Bl4 

Bis 
Vcc 
Bie 

B17 

GND 

Bl8 

CLKBA 
GND 




SSOP 
TOP VIEW 



CERPACK 
TOP VIEW 
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IDT54/74FCT1 6500AT/CT, 1 62500 AT/CT 

FAST CMOS 18-BIT REGISTERED TRANSCEIVER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



PIN DESCRIPTION 



Pin Names 


Description 


OEAB 


A-to-B Output Enable Input 




B-to-A Output Enable Input (Active LOW) 


OEBA 


LEAB 


A-to-B Latch Enable Input 


LEBA 


B-to-A Latch Enable Input 




A-to-B Clock Input (Active LOW) 


CLKAB 




B-to-A Clock Input (Active LOW) 


CLKBA 


Ax 


A-to-B Data Inputs or B-to-A 3-Stat6 Outputs 


Bx 


B-to-A Data Inputs or A-to-B 3-State Outputs 



ABSOLUTE MAXIMUM RATINGS^^^ 



Symbol 


Rating 


Commercial 


iViiiitary 


Unit 


VTERM(2) 


Terminal Voltage 
with Respect to 
GND 


-0.5 to +7.0 


-0.5 to +7.0 


V 


VtermO) 


Terminal Voltage 
with Respect to 
GND 


-0.5 to Vcc 


-0.5 to Vcc 


V 


Ta 


Operating 
Temperature 


-40 to +85 


-55 to +125 


°c 


Tbias 


Temperature 
Under Bias 


-55 to +125 


-65 to +135 


°c 


TSTG 


Storage 
Temperature 


-55 to +125 


-65 to +150 


°c 


Pt 


Power Dissipation 


1.0 


1.0 


W 


lour 


DC Output 
Current 


-60 to +120 


-60 to +120 


mA 



|y|07ES: 2548 Ink 03 

1 . StressesgreaterthanthosellstedunderABSOLUTEMAXIMUMRATlNGS 
may cause permanent damage to the device. This is a stress rating only 
and functional operation of the device at these or any other conditions 
above those indicated in the operational sections of this specification is 
not implied. Exposure to absolute maximum rating conditions for extended 
periods may affect reliability. 

2. All device terminals except FCT1 62XXXT Output and I/O terminals. 

3. Output and I/O terminals for FCT1 62XXXT. 



FUNCTION TABLE^^'"*) 



Inputs 


Outputs 


OEAB 


LEAB 


CLKA& 


Ax 


Bx 


L 


X 


X 


X 


. Z 


H 


H 


X 


L 


L 


H 


H 


X 


H 


H 


H 


L 


i 


L 


L 


H 


L 


i 


H 


H 


H 


L 


H 


X 


BM 


H 


L 


L 


X 


B(3) 



NOTES: 2548tbl02 

1 . A-to -B dataf low is shown. B-to-A data flow Is similar but uses OEBA, LEBA, 
and CLKBA. 

2. Output level before the indicated steady-state input conditions were 
established. 

3. Output level before the i ndicated steady-state input conditions were 
established, provided that CLKAB was LOW before LEAB went LOW. 

4. H - HIGH Voltage Level 
L = LOW Voltage Level 
X = Don't Care 

Z = High Impedance 

4- = HIGH-to-LOW Transition 



CAPACITANCE (Ta= +25°C, f = 1 OMHz) 



Symbol 


ParameteKi) 


Conditions 


Typ. 


IVIax. 


Unit 


On 


Input 
Capacitance 


VlN = ov 


4.5 


6.0 


PF 


Q/o 


I/O 
Capacitance 


VOUT=OV 


5.5 


8.0 


PF 



NOTE: 

1 . This parameter is measured at characterization but not tested. 
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IDT54/74FCT16500AT/CT, 162500AT/CT 

FAST CMOS 18-BIT REGISTERED TRANSCEIVER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 

Following Conditions Apply Unless Otherwise Specified: 

Commercial: Ta = -40°C to +85°C, Vcc = 5.0V ± 1 0%; Military: Ta = -55°C to +1 25''C, Voc = 5.0V ± 1 0% 



Symbol 


Parameter 


Test Condltions(i) 


Min. 


Typ.(2) 


Max. 


Unit 


VlH 


Input HIGH Level 


Guaranteed Logic HIGH Level 


2.0 




— 


V 


VIL 


Input LOW Level 


Guaranteed Logic LOW Level 


— 


— 


0.8 


V 


llM 


Input HIGH Current (Input pins) 


Vcc = Max. 


VI = Vcc 


— 


— 


±5 


p^ 


Input HIGH Current (I/O pins) 


— 


— 


±15 


IlL 


Input LOW Current (Input pins) 


Vi = GND 


— 


— 


±5 


Input LOW Current (I/O pins) 


— 


— 


±15 


lOZH 


High Impedance Output Current 
(3-State Output pins) 


Vcc = Max. 


Vo=2.7V 


— 


— 


±10 


ma 


lOZL 


Vo = 0.5V 


— 


— 


±10 


VIK 


Clamp Diode Voltage 


Vcc = Min., liN =-18mA 


— 


-0.7 


-1.2 


V 


los 


Short Circuit Current 


Vcc = Max., Vo = GND(3) 


-80 


-140 


-200 


mA 


lo 


Output Drive Current 


Vcc = Max., Vo = 2.5V(3) 


-50 


— 


-180 


mA 


Vh 


Input Hysteresis 


— 


— 


100 


— 


mV 


ICCL 
ICCH 

Iccz 


Quiescent Power Supply Current 


Vcc = Max., ViN = GND or Vcc 




0.05 


1.5 


mA 



OUTPUT DRIVE CHARACTERISTICS FOR FCT16500T 



Symbol 


Parameter 


Test Condltlons(i) 


Min. 


Typ.(2) 


Max. 


Unit 


VOH 


Output HIGH Voltage 


Vcc = Min. 
ViN = ViHorViL 


l0H = -3mA 


2.5 


3.5 


— ■ 


V 


IOH = -12mA MIL. 
l0H = -15mAC0Ml. 


2.4 


3.5 


— 


V 


IOH = -24mA MIL. 
IOH = -32mACOM'L.W 


2.0 


3.0 


— 


V 


Vol 


Output LOW Voltage 


Vcc = Min. 
ViN = ViHorViL 


|0L= 48mA MIL. 
IOL=64mACOM'L. 


— 


0.2 


0.55 


V 


lOFF 


Input/Output Power Off Leakage 


Vcc = OV, ViN or Vo <. 4.5V 


— 


— 


±100 


ma 




OUTPUT DRIVE CHARACTERISTICS FOR FCT162500T 



Symbol 


Parameter 


Test Condltlons(i) 


Min. 


Typ.(2) 


Max. 


Unit 


lODL 


Output LOW Current 


Vcc = 5V, ViN = VlH or ViL, VouT= 1 .5V(3) 


60 


115 


150 


mA 


lODH 


Output HIGH Current 


Vcc = 5V, ViN = VlH or Vil. Vout= 1 .5V(3) 


-60 


-115 


-150 


mA 


VOH 


Output HIGH Voltage 


Vcc = Min. 
ViN = ViHorViL 


IOH = -16mA MIL. 
IOH = -24mACOM'L. 


2.4 


3.3 


— 


V 


Vol 


Output LOW Voltage 


Vcc = Min. 
ViN = ViHor Vil 


IOL= 16mA MIL. 
IOL = 24mACOM'L 


— 


0.3 


0.55 


V 



NOTES: 

1 . For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at Vcc = 5.0V, +25°C ambient. 

3. Not more than one output should be tested at one time. Duration of the test should not exceed one second. 

4. Duration of the condition can not exceed one second. 
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IDT54/74FCT1 6500AT/CT, 1 62500 AT/CT 

FAST CMOS 18-BIT REGISTERED TRANSCEIVER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



POWER SUPPLY CHARACTERISTK 


DS 












Symbol 


Parameter 


Test Conditions'') 


MIn. 


Typ.«2) 


Max. 


Unit 


Alec 


Quiescent Power Supply 
Current TTL Inputs HIGH 


Vcc = Max. 
„ViN = 3.4V'3' 


— 


0.5 


1.5 


mA 


ICCD 


Dynamic Power Supply Current'*' 


Vcc = Max., Outputs Open 
OEAB = 0EBA = VccorGNb 
One Input Toggling 
50% Duty Cycle 


ViN = Vcc 
ViN = GND 




75 


120 


MHz 


Ic 


Total Power Supply Current'®' 


Vcc = Max., Outputs Open 
fcp=19MHz (CLKAB) 
50% Duty Cycle 
OEAB = OEBA = Vcc 
LEAB = GND 
One Bit Toggling 
fi = 5MHz 
50% Duty Cycle 


ViN = Vcc 
ViN = GND 




0.8 


2.7 


mA 


ViN = 3.4V 
ViN = GND 




1.3 


4.2 


Vcc = Max., Outputs Open 
fCP= 10MHz (CLKAB) 
50% Duty Cycle 
OEAB =ObBA = Vcc 
LEAB = GND 
Eighteen Bits Toggling 
fi = 2.5MHz 
50% DutyCycle 


ViN = Vcc 
VlN = GND 


— 


3.8 


7.5'5' 


ViN = 3.4V 
ViN = GND 




8.6 


21 .8'^' 



NOTES:. - ■ ■ ■ 

1 . For conditions shown as Max. or MIn., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at Vcc = 5.0V, +25°C ambient. 

3. Per TTL driven input (ViN = 3.4V); all other inputs at Vcc or GND. 

4. This parameter is not directly testable, but is derived for use in Total Power Supply Calculations. 

5. Values for these conditions. are examples of the Ice formula. These limits are guaranteed but not tested. 

6. Ic = IqUIESCENT + llNPUTS + IDYNAMIC 

Ic = Ice + Alec DhNt + IccD (fcpNep/2 + fiNi) 
Ice = Quiescent Current (IccL, IccH and Iccz) ' 
Alee = Power Supply Current for a TTL High Input (Vin = 3.4V) 
. Dh =.Duty Cycle for TTL Inputs High 
Nt = Number of TTL Inputs at Dh 

IccD = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 
fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices) 
Ncp = Number of Clock Inputs at fcp 
■ fi = Input Frequency . 

Ni= Number of Inputs at fi . 
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IDT54/74FCT16500AT/CT, 162500AT/CT 

FAST CMOS 18-BIT REGISTERED TRANSCEIVER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



SWITCHING CHARACTERISTICS OVER OPERATING RANGE 












Symbol 


Parameter 


Condition'^) 


FCT1 6500 AT/1 62500AT 


FCT1 6500CT/1 62500CT 


Unit 


Com'l. 


Mil. 


Com'l. 


MM. 


Mln.<2) 


Max. 


Mln.(*) 


Max. 


Mln.P) 


Max. 


Mln.(2) 


Max. 


fMAX 


CLKABorCLKBAfrequencyl^J 


Cl = 50pF 
RL = 500n 


— 


150 


— 


150 


— 


150 


— 


150 


MHz 


tPLH 
tPHL 


Propagation Delay 
Ax to Bx or Bx to Ax 


1.5 


5.1 


1.5 


5.6 


1.5 


4.6 


1.5 


4.6 


ns 


, tPLH 
tPHL 


Propagation Delay 
LEBAtoAx, LEABtoBx 


1.5 


5.6 


1.5 


6.0 


1.5 


5.3 


,1.5 


5.6 


ns 


tPLH 
tPHL 


Propagation Delay 
CLKBAtoAx.CLKABtoBx 


1.5 


5.6 


1.5 


6.0 


1.5 


5.3 


1.5 


5.4 


ns 


tPZH 
tPZL 


Output Enable Time 
OtBAtoAx, OEABtoBx 


1.5 


6.0 


1.5 


6.4 


1.5 


5.6 


1.5 


6.0 


ns 


tPHZ 
tPLZ 


Output Disable Time 
OEBAtoAx, OEABtoBx 


1.5 


5.6 


1.5 


6.0 


1.5 


5.2 


'1.5 


5.6 


ns 


tsu 


Set-up Time HIGH or LOW 
AxtoCLKAB.BxtoCLKBA 


3.0 


— 


3.0 


— 


3.0 


— 


3.0 


— 


ns 


tH 


Hold Time HIGH or LOW 
AxtoCLKAB.Bx to CLKBA 





— 





— 





— 





— ' , 


ns 


tsu 


Set-up Time 
HIGH or LOW 
AxtoLEAB, 
Bx to LEBA 


Clock 
HIGH 


3.0 


— 


3.0 


— 


3.0 


— 


3.0 


, — 


ns 


Clock 
LOW 


1.5 


— 


1.5 


— 


1.5 


' — 


1.5 


— 


ns 


tH 


Hold Time HIGH or LOW 
Ax to LEAB. Bx to LEBA 


1.5 


— 


1.5 


— 


1.5 


— ; 


1-5 


— ■ 


ns 


tw 


LEAB or LEBA Pulse Width 
HIGH(3) 


3.0 


— 


3.0 


— 


3.0 


— ' 


3.0 


— 


ns 


tw 


CLKAB or CLKBA Pulse Width 
HIGHorLOW(3) 


3.0 


— . 


3.0 


— 


3.0 


— 


3.0 


— ■ 


ns 


tSK{0) 


Output Skew('') 


— 


0.5 


— 


0.5 


— 


0.5 


:.— . 


0.5, 


ns 



NOTES: 

1. See test circuits and waveforms. 

2. Minimum limits are guaranteed but not tested on Propagation Delays. 

3. This parameter Is guaranteed but not tested. 

4. Skew between any two outputs, of the same package, switching in the same direction. This parameter Is guaranteed by design. 
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Integrated Device Technology, Inc. 




FAST CMOS IDT54/74FCT16501AT/CT 
18-BIT REGISTERED IDT54/74FCT1 62501 AT/CT 
TRANSCEIVER 



FEATURES: 

• Common features: 

- 0.5 MICRON CEMOS™ Technology 

- High-speed, low-power CEMOS replacement for 
ABT functions 

- Typical tsK(o) (Output Skew) < 250ps 

- ESD > 2000V per MIL-STD-883, Method 301 5; 
> 200V using machine model (C = 200pF, R = 0) 

- 25 mil Center SSOP and Cerpack Packages 

- Extended commercial range of -40°C to +85°C 

- Vcc = 5V±10% 

. Features for FCT1 6501 AT/CT: 

- High drive outputs (-32mA lOH, 64mA loL) 

- Power off disable outputs permit "live insertion" 

- Typical Volp (Output Ground Bounce) < 0.8V at 
Vcc = 5V, Ta = 25°C 

• Features for FCT1 62501 AT/CT: 

- Balanced Output Drivers: ±24mA (commercial), 

±1 6mA (military) 

- Reduced system switching noise 

- Typical Volp (Output Ground Bounce) < 0.5V at 
Vcc = 5V,TA = 25°C 

DESCRIPTION: 

The IDT54/74FCT1 6501 AT/CT and IDT54/ 
74FCT1 62501 AT/CT 18-bit registered transceivers are built 
using advanced CEMOS, dual metal CMOS technology. 



These high-speed, low-power 1 8-bit registered bus trans- 
ceivers combine D-type latches and D-type flip-flops to allow 
data flow in transparent, latched and clocked modes. Data 
flow in each direction iscontrolled by output-enable (OEAB and 
DEBA), latch enable (LEAB and LEBA) and clock (CLKAB 
andCLKBA) inputs. For A-to-B data flow, the device operates 
in transparent mode when LEAB is HIGH. When LEAB 
isLOW, the A data is latched if CLKAB is held at a HIGH or 
LOW logic level. If LEAB isLOW, the A bus data is stored in 
the latch/flip-flop on the LOW-to-HIGH transition of CLKAB. 
OEAB performs the output enable function on the B po rt. Data 
flow from B port to A port is similar but requires using OEBA, 
LEBA and CLKBA. Flow-through organization of signal pins 
facilitates ease of layout. All inputs are designed with 
hysteresis for improved noise margin. 

The I DT54/74FCT1 6501 AT/CT are ideally suited for driv- 
ing high capacitance loads and low impedance backplanes. 
The output buffers are designed with Power-Off Disable 
capability to allow "live insertion" of boards when used as 
backplane drivers. 

The IDT54/74FCT1 62501 AT/CT have balanced output 
drive with current limiting resistors. This offers low ground 
bounce, minimal undershoot, and controlled output fall times- 
reducing the need for external series terminating resistors. 
The IDT54/74FCT1 62501 AT/CT are plug-in replacements for 
the IDT54/74FCT1 6501 AT/CT and 54/74ABT16501 for on- 
board bus interface applications. 
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DSC-4629/2 
1 



IDT54/74FCT1 650 1 AT/CT, 1 62501 AT/CT 

FAST CMOS 18-BIT REGISTERED TRANSCEIVER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



PIN CONFIGURATIONS 


OEAB| 


1 




56 


|GND 


LEABI 


2 




55 


1 CLKAB 


A1 1 


3 




54 


^B1 


GND 1 


4 




53 


^ GND 


A2| 


5 




52 


^B2 


A3[Z 


6 




51 


1 B3 


Vcc| 


7 




50 


3] Vcc 


A4| 


8 




49 


I B4 


A5| 


9 




48 


^B5 


A6| 


10 




47 


I B6 


GNDj^ 


11 




46 


~]GND 


A7[^ 


12 




45 


Z3 B7 


A8|^ 


13 




44 


3^B8 


A9| 


14 


S056-1 


43 


I Bg 


Aio(^ 


15 




42 


|Bio 


Aii \~ 


16 




41 


^Bii 


A12[^ 


17 




40 


|B12 


GND| 


18 




39 


|GND , 


Al3| 


19 




38 


|B13 


Al4| 


20 




37 


1 B14 


A15 1 


21 




36 


^B15 


Vcc| 


22 




35 


1 Vcc 


A16| 


23 




34 


|B16 


Al7| 


24 




33 


|Bl7 


GND[^ 


25 




32 


|GND 


A18| 


26 




31 


|Bia 


OEBAI 


27 




30 


1 CLKBA 


LbBA| 


28 




29 


|GND 




SSOP 
TOP VIEW 


2547drw02 





1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 E5 

15 

16 

17 

■ 

18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 


56 
55 
54 
53 
52 
51 
50 
49 
48 
47 
46 
45 
44 




nf-A" 1 








1 PAR 1 








Ai 1 








rtN|) 1 








A' 1 








At 1 








Vrn 1 








A4 1 








A"^ 1 








Ar 1 








r^Nn 1 








A7 1 








A« 1 






6-1 43 
42 
41 
40 
39 
38 
37 
36 
35 
34 
33 
32 
31 
30 
29 




Aq 1 








Alf 1 








A11 1 








A1? 1 








'iNP 1 








Ai'' ' 








Al4 1 








Ai"^ ' 








yr-n 1 








AlP ' 








Ai' 1 








r^Nn 1 








Aif 1 








OEBA ' 








1 FPA 1 









GND 
CLKAB 
Bi 
GND 

B2 
B3 

Vcc 

B4 

Bs 
Be 
GND 

B7 

Be 
Bg 
Bio 
Bii 

Bl2 

GND 

B13 
Bl4 

Bi5 , 
Vcc. 

Bl6 
B17 

GND 
Bib 

CLKBA 
GND 




CERPACK 
TOP VIEW 
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IDT54/74FCT16501AT/CT, 162501AT/CT 

FAST CMOS 18-BIT REGISTERED TRANSCBVER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



PIN DESCRIPTION 



Pin Names 


Description 


OEAB 


A-to-B Output Enable Input 


OEBA 


B-to-A Output Enable Input (Active LOW) 


LEAB 


A-to-B Latch Enable Input 


LEBA 


B-to-A Latch Enable Input 


CLKAB 


A-to-B Clock Input 


CLKBA 


B-to-A Clock Input 


Ax 


A-to-B Data Inputs or B-to-A 3-State Outputs 


Bx 


B-to-A Data Inputs or A-to-B 3-State Outputs 



ABSOLUTE MAXIMUM RATINGS<^> 



Symbol 


Rating 


Commercial 


Military 


Unit 


VTERM(2) 


Terminal Voltage 
with Respect to 
GND 


-0.5 to +7.0 


-0.5 to +7.0 


V 


VTERM{3) 


Terminal Voltage 
with Respect to 
GND 


-0.5 to Vcc 


-0.5 to Vcc 


V 


Ta 


Operating 
Temperature 


-40 to +85 


-55 to +125 


°c 


Tbias 


Temperature 
Under Bias 


-55 to +125 


-65 to +135 


°c 


TSTG 


Storage 
Temperature 


-55 to +125 


-65 to +150 


°c 


Pt 


Power Dissipation 


1.0 


1.0 


w 


lOUT 


DC Output 
Current 


-60 to +120 


-60 to +120 


mA 



NOTES: 2547 Ink 03 

1 . StressesgreaterthanthoselistedunderABSOLUTEMAXIMUMRATlNGS 
may cause permanent damage to the device. This is a stress rating only 
and functional operation of the device at these or any other conditions 
above those indicated in the operational sections of this specification is 
notimplied. Exposuretoabsolute maximum ratingconditionsfor extended 
periods may affect reliability. 

2. All device terminals except FCT1 62XXXT Output and I/O terminals. 

3. Output and I/O terminals for FCT1 62XXXT. 



FUNCTION TABLE^^'"*) 



Inputs 


Outputs 


OEAB 


LEAB 


CLKAB 


Ax 


Bx 


L 


X 


X 


X 


Z 


H 


H 


X 


L 


L 


H 


H 


X 


H 


H 


H 


L 


t 


L 


L 


H 


L 


t 


H 


H 


H 


L 


L 


X 


BP) 


H 


L 


H 


X 


BM 



NOTES : 2547 tbi 02 

1 . A-to-Bdataflowisshown. B-to-A data flow is similar but uses OEBA, LEBA, 
and CLKBA. 

2. Output level before the indicated steady-state input conditions were 
established. 

3. Output level before the Indicated steady-state input conditions were 
established, provided that CLKAB was HIGH before LEAB went LOW. 

4. H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Don't Care 

Z = High Impedance 

t = LOW-to-HIGH Transition 



CAPACITANCE (Ta = +25''C, f = 1 .OMHz) 



Symbol 


Parameterii) 


Conditions 


Typ. 


Max. 


Unit 


CiN 


Input 
Capacitance 


ViN =ov 


4.5 


6.0 


PF 


Ci/o 


I/O 
Capacitance 


VOUT = OV 


5.5 


8.0 


PF 



NOTE: 2547 Ink 04 

1 . This parameter is measured at characterization but not tested. 
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IDT54/74FCT16501AT/CT, 162501 AT/CT 

FAST CMOS 18-BIT REGISTERED TRANSCEIVER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 

Following Conditions Apply Unless Otherwise Specified: 

Commercial: Ta = -40°C to +85°C, Vcc = 5.0V ±10%; Military: Ta = -55°C to +125°C, Vcc = 5.0V ±10% 



Symbol 


Parameter 


Test Condltions(i) 


MIn. 


TYp.(2) 


Max. 


Unit 


VlH 


Input HIGH Level 


Guaranteed Logic HIGH Level 


2.0 




— 


V 


VIL 


Input LOW Level 


Guaranteed Logic LOW Level 


— 


— 


0.8 


V 


llH 


Input HIGH Current (Input pins) 


Vcc = Max. 


Vi = Vcc 


— 


— 


±5 ■ 


HA 


Input HIGH Current (I/O pins) 


— 


— 


±15 


IlL 


Input LOW Current (Input pins) 


Vi = GND 


— 


— 


±5 


Input LOW Current (I/O pins) 


— 


— 


±15 


lOZH 


High Impedance Output Current 
(3-State Output pins) 


Vcc = Max. 


Vo=2.7V 


— 


- 


±10 


^A 


lOZL 


Vo = 0.5V 


— 


- 


±10 


ViK 


Clamp Diode Voltage 


Vcc = Min., liN =-18mA 


— 


-0.7 


-1.2 


V 


los 


Short Circuit Current 


Vcc = Max.. Vo = GND(3) 


-80 


-140 


-200 


mA 


lo 


Output Drive Current 


Vcc = Max., Vo = 2.5V(3) 


-50 


— 


-180 


mA 


Vh 


Input Hysteresis 


— 


— 


100 


— 


mV 


ICCL 
ICCH 

iccz 


Quiescent Power Supply Current 


Vcc = Max., ViN = GND or Vcc 




0.05 


1.5 


mA 



OUTPUT DRIVE CHARACTERISTICS FOR FCT16501T 



Symbol 


Parameter 


Test Conditions(i) 


Min. 


TVP.(2) 


Max. 


Unit 


VOH 


Output HIGH Voltage 


Vcc = Min. 
ViN = ViHorViL 


IOH = -3mA 


2.5 


3.5 


— 


V 


loH = -12mA MIL. 
IOH = -15mACOM'L. 


2.4 


3.5 


— 


V 


IOH = -24mA MIL. 
IOH = ^2mACOM'L.W 


2.0 


3.0 


— 


V 


Vol 


Output LOW Voltage 


Vcc = Min. 
ViN = ViHorViL 


IOL= 48mA MIL. 
IOL=64mACOM'L. 


— 


0.2 


0.55 


V 


lOFF 


InpufOutput Power Off Leakage 


Vcc = OV,ViN orVo<4.5V 


— 


— 


±100 


mA 




OUTPUT DRIVE CHARACTERISTICS FOR FCT1 62501 T 



Symbol 


Parameter 


Test Conditions^) 


MIn. 


Typ.(2) 


Max. 


Unit 


lODL 


Output LOW Current 


Vcc = 5V, ViN = ViH or ViL, Vout= 1 .5V(3) 


60 


115 


150 


mA 


lODH 


Output HIGH Current 


Vcc = 5V, ViN = ViH or ViL, VouT= 1 .5V(3) 


-60 


-115 


-150 


mA 


VOH 


Output HIGH Voltage 


Vcc = Min. 
ViN = ViHorViL 


loH = -16mA MIL. 
IOH = -24mACOM'L. 


2.4 


3.3 


— 


V 


Vol 


Output LOW Voltage 


Vcc = Min. 
ViN = ViHorViL 


I0L= 16mA MIL. 
IOL = 24mACOM'L. 


— 


0.3 


0.55 


V 



NOTES: 

1 . For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at Vcc = 5.0V, +25°C ambient. 

3. Not more than one output should be tested at one time. Duration of the test should not exceed one second. 

4. Duration of the condition can not exceed one second. 
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IDT54/74FCT16501AT/CT, 162501AT/CT 

FAST CMOS 18-BIT REGISTERED TRANSCEIVER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



POWER SUPPLY CHARACTERISTICS 












Symbol 


Parameter 


Test Conditions'^) 


Min. 


Typ.<2) 


Max. 


Unit 


Alec 


Quiescent Power Supply 
Current TTL Inputs HIGH 


Vcc = Max. 
ViN o 3.4V(3) 


— 


0.5 


1.5 


mA 


ICCD 


Dynamic Power Supply Current'^' 


Vcc o Max., Outputs Open 
OEAB = ObBA = Vcc or GND 
One Input Toggling 
50% Duty Cycle 


ViN = Vcc 
ViN = GND 




75 


120 


HA/ 
MHz 


Ic 


Total Power Supply Current'^' 


Vcc = Max., Outputs Open 
fcp= 10MHz (CLKAB) 
50% Duty Cycle 
OEAB= OEBA = Vcc 
LEAB = GND 
One Bit Toggling 
fi = 5MHz 
50% Duty Cycle 


ViN = Vcc 
ViN = GND 




0.8 


2.7 


mA 


ViN = 3.4V 
ViN = GND 




1.3 


4.2 


Vcc = Max., Outputs Open 
fcp= 10MHz (CLKAB) 
50% Duty Cycle 
OEAB = OEBA = Vcc 
LEAB = GND 
Eighteen Bits Toggling 
fi = 2.5MHz 
50% Duty Cycle 


ViN = Vcc 
ViN = GND 




3.8 


7.5(5) 


ViN = 3.4V 
ViN = GND 




8.6 


21.8(5) 



NOTES: 

1. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at Vcc - 5.0V, +25°C ambient. 

3. Per TTL driven Input (ViN » 3.4V); all other inputs at Vcc or GND. 

4. This parameter is not directly testable, but Is derived for use in Total Power Supply Calculations. 

5. Values for these conditions are examples of the Ice formula. These limits are guaranteed but not tested. 

6. Ic»IQUIESCENT+IiNPUTS + I DYNAMIC 

Ic - Ice + Alec DhNt + IccD (fcpNcp/2 + flNi) 

Ice «= Quiescent Current (IccL, IccH and Iccz) 

Alec - Power Supply Current for a TTL High Input (ViN =. 3.4V) 

Dh - Duty Cycle for TTL Inputs High 

Nt - Number of TTL Inputs at Dh 

lecD " Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 

fcp - Clock Frequency for Register Devices (Zero for Non-Register Devices) 

Ncp ' Number of Clock Inputs at fcp 

fi = Input Frequency 

Ni = Number of Inputs at fi 
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IDT54/74FCT1 6501 AT/CT, 1 62501 AT/CT 

FAST CMOS 18-BIT REGISTERED TRANSCEIVER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



SWITCHING CHARACTERISTICS OVER OPERATING RANGE 












Symbol 


Parameter 


Condition^' 


FCT16501AT/162501AT 


FCT1 6501 CT/1 62501 CT 


Unit 


Com'l. 


Mil. 


Com'l. 


Mil. 


Min.W 


Max. 


Min.P) 


Max. 


Mln.(2) 


Max. 


Min.(2) 


Max. 


fMAX 


CLKAB or CLKBA frequencyt^) 


Cl = 50pF 
Rl = soon 


— 


150 


— 


150 


— 


150 


— 


150 


MHz 


tPLH 
tPHL 


Propagation Delay 
Ax to Bx or Bx to Ax 


1.5 


5.1 


1.5 


5.6 


1.5 


4.6 


1.5 


4.6 


ns 


tPLH 
tPHL 


Propagation Delay 
LEBA to Ax, LEAB to Bx 


1.5 


5.6 


1.5 


6.0 


1.5 


5.3 


1.5 


5.6 


ns 


tPLH 
tPHL 


Propagation Delay 
CLKBA to Ax, CLKAB to Bx 


1.5 


5.6 


1.5 


6.0 


1.5 


5.3 


1.5 


5.4 


ns 


tPZH 
tPZL 


Output Enable Time 
OtbAtoAx, OEABtoBx 


1.5 


6.0 


1.5 


6.4 


1.5 


5.6 


1.5 


6.0 


ns 


tPHZ 
tPLZ 


Output Disable Time 
OElSA to Ax, OEAB to Bx 


1.5 


5.6 


1.5 


6.0 


1.5 


5.2 


1-5 


5.6 


ns 


tsu 


Set-up Time HIGH or LOW 
Ax to CLKAB, Bx to CLKBA 


3.0 


— 


3.0 


— 


3.0 


— 


3.0 


— 


ns 


tH 


HoW Time HIGH or LOW 
Ax to CLKAB, Bx to CLKBA 





— 





— 





— 





— 


ns 


tsu 


Set-up Time 
HIGH or LOW 
Ax to LEAB, 
Bx to LEBA 


Clock 
LOW 


3.0 


— 


3.0 


— 


3.0 


— 


3.0 


— 


ns 


Clock 
HIGH 


1.5 


— 


1-5 


— 


1.5 


— 


1.5 


— 


ns 


tH 


HoW Time HIGH or LOW 
Ax to LEAB, Bx to LEBA 


1.5 


— 


1.5 


— 


1.5 


— 


1.5 


— 


ns 


tw 


LEAB or LEBA Pulse Wicith 
HIGH(3) 


3.0 


— 


3.0 


— 


3.0 


— ■ 


3.0 


— ' 


ns 


tw 


CLKAB or CLKBA Pulse Wicith 
HIGH or L0W(3) 


3.0 


— 


3.0 


. — 


3.0 


— 


3.0 


— 


ns 


tSK(o) 


Output Skew('*) 


— 


0.5 


— 


0.5 


— 


0.5 


— 


0.5 


ns 



NOTES: 

1 . See test circuits and waveforms. 

2. Minimum limits are guaranteed but not tested on Propagation Delays. 

3. This parameter is guaranteed but not tested. 

4. Skew between any two outputs, of the same package, switching In the same direction. This parameter is guaranteed by design. 
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FAST CMOS 
16-BIT LATCHED 
TRANSCEIVER 



IDT54/74FCT1 6543T/AT/CT/DT 
IDT54/74FCT1 62543T/AT/CT/DT 



FEATURES: 

• Common features: 

- 0.5 MICRON CEMOS™ Technology 

- High-speed, low-power CEMOS replacement for 
ABT functions 

- Typical tSK(o) (Output Skew) < 250ps 

- ESD > 2000V per MlL-STD-883, Method 301 5; 

. > 200V using machine model (0 = 200pF, R = 0) 

- 25 mil Center SSOP and Cerpack Packages 

- Extended commercial range of -40°C to +85°C 

- Vcc = 5V±10% 

- Speed grades same as FCT-T Octals 
. Features for FCT16543T/AT/CT/DT: 

- High drive outputs (-32mA Ioh, 64mA Iol) 

- Power off disable outputs permit "live insertion" 

- Typical Volp (Output Ground Bounce) < 1 .OV at 
Voc = 5V, Ta = 25°C 

. Features for FCT162543T/AT/CT/DT: 

- Balanced Output Drivers: ±24mA (commercial), 

±1 6mA (military) 
: - Reduced system switching noise 

- Typical Volp (Output Ground Bounce) < 0.6V at 
Vco = 5V,TA = 25°C 

DESCRIPTION: 

The IDT54/74FCT16543T/AT/CT/DT and IDT54/ 
74FCT1 62543T/AT/CT/DT 1 6-bit latched transceivers are built 
using advancied CEMOS, dual metal CMOS technology. 



These high-speed, low-power devices are organized as 
two independent 8-bit D-type latched transceivers with sepa- 
rate input and output control for each set to permit indepen- 
dent control of d ata flow in either direction. For example, the 
A-to-B Enable (xCEAB) must be LOW in ord er to en ter data 
from A port or to output data from t he B port. xLEAB controls 
the latch function. When xLEAB is LOW, the latch es are 
transparent; a subsequent LOW-to-HIGH transition of xLEAB 
signal puts the A latches in the storage mode. xOEAB 
performs output enable function on the B port. Data f lo w from 
B por t to A p ort is similar but requires using xGEBA, xLEBA, 
and xOEBA inputs. Flow-through organization of signal pins 
facilitates ease of layout. All inputs are designed with hyster- 
esis for improved noise margin. 

The IDT54/74FCT1 6543T/AT/CT/DT are ideally suited for 
driving high capacitance loads and low impedance backplanes. 
The output buffers are designed with Power-Off Disable 
capability to allow "live insertion" of boards when used as 
backplane drivers. 

The IDT54/74FCT1 62543T/AT/CT/DT have balanced out- 
put drive with current limiting resistors. This offers low ground 
bounce, minimal undershoot, and controlled output fall times- 
reducing the need for external series terminating resistors. 
The IDT54/74FCT162543T/AT/CT/DT are plug-in replace- 
ments for the IDT54/74FCT16543T/AT/CT/DT and 54/ 
74ABT1 6543 for on-board bus interface applications. 



FUNCTIONAL BLOCK DIAGRAM 

lOEBA 
iCEBA 
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TO 7 OTHER CHANNELS 
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CEMOS is a trademark of Integrated Davice Technology, Inc. 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



MAY 1992 



01 992 Integrated Device Technology, Inc. 
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IDT54/74FCT16543T/AT/CT/DT, 162543T/AT/CT/DT 
FAST CMOS 16-BIT LATCHED TRANSCEIVER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



PIN CONFIGURATIONS 







1 
2 
3 


55 
54 




10EBA 




lOeAB 


1OEAB 


1LEAB 


iLEBA 


iLEAB 


1CEAB 


1CEBA 


1CEAB 


GND 




4 


53 




GND 


GND 


iAi 




5 


52 




1B1 


1A1 


1A2 




6 


51 




1B2 


1A2 


Vcc 




7 


50 




Vcc 


Vcc 


1A3 




8 


49 
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IDT54/74FCT16543T/AT/CT/DT, 162543T/AT/CT/DT 
FAST CMOS 16-BIT LATCHED TRANSCEIVER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



PIN DESCRIPTION 



Pin Names 


Description 


xOEAB 


A-to-B Output Enable Input (Active LOW) 


xOEBA 


B-to-A Output Enable Input (Active LOW) 


xCEAB 


A-to-B Enable Input (Active LOW) 


xCEBA 


B-to-A Enable Input (Active LOW) 


xLEAB 


A-to-B Latch Enable Input (Active LOW) 


xLEBA 


B-to-A Latch Enable Input (Active LOW) 


xAx 


A-to-B Data Inputs or B-to-A 3-State Outputs 


xBx 


B-to-A Data Inputs or A-to-B 3-State Outputs 



FUNCTION TABLE^^' 2) 

For A-to-B (Symmetric with B-to-A) 



Inputs 


Latch 
Status 


Output 
Buffers 


xC^AB 


xLEAB 


xOEAB 


xAx to xBx 


xBx 


H 


X 


X 


Storing 


HighZ 


X 


H 


X 


Storing 


X 


X 


X 


H 


X 


HighZ 


L 


L 


L 


Transparent 


Current A Inputs 


L 


H 


L 


Storing 


Previous* A Inputs 



NOTES: 26i8tbi02 

1 . • Before xIEAE LOW-to-HIGH Transition 
H = HIGH Voltage Level 

L = LOW Voltage Level 
X = Don't Care or Irrelevant 

2. A-to-B d a ta flow sho wn; B-to -A flow control Is the same, except using 
xUEM, X EEBA and xOEM. 



ABSOLUTE MAXIMUM RATINGS^^^ 



Symbol 


Rating 


Commercial 


Military 


Unit 


VTERM(2) 


Terminal Voltage 
with Respect to 
GND 


-0.5 to +7.0 


-0.5 to +7.0 


V 


Vterm(3) 


Terminal Voltage 
with Respect to 
GND 


-0.5 to Vcc 


-0.5 to Vcc 


V 


Ta 


Operating 
Temperature 


-40 to +85 


-55 to +125 


°c 


Tbias 


Temperature 
Under Bias 


-55 to +125 


-65 to +135 


°c 


TSTG 


Storage 
Temperature 


-55 to +125 


-65 to +150 


°c 


Pt 


Power Dissipation 


1.0 


1.0 


w 


lOUT 


DC Output 
Current 


-60 to +120 


-60 to +120 


mA 



NOTES: zbieinKua 

1 . Stresses greater than those listed under ABSOLUTE MAXIMUM RAT- 
INGS may cause permanent damage to the device. This is astress rating 
only and functional operation of the device at these or any other condi- 
tions above those ind Icated In the operational sections of this specification 
Is not implied. Exposure to absolute maximum rating conditions for 
extended periods may affect reliability. 

2. All device terminals except FCT1 62XXXT Output and I/O terminals. 

3. Output and I/O terminals for FCT1 62XXXT. 



CAPACITANCE (Ta= +25°C, f = 1 .OMHz) 



Symbol 


ParameteKi) 


Conditions 


Typ. 


iVIax. 


Unit 


CiN 


Input 
Capacitance 


ViN = ov 


4.5 


6.0 


PF 


Q/0 


I/O 
Capacitance 


VouT = ov 


5.5 


8.0 


PF 



NOTE: 

1 . This parameter is measured at characterization but not tested. 
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IDT54/74FCT16543T/AT/CT/DT, 162543T/AT/CT/DT 
FAST CMOS 16-BIT LATCHED TRANSCEIVER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 

Following Conditions Apply Unless Othenwise Specified: 

Commercial: Ta = -40°C to +85°C, Vcc = 5.0V + 1 0%; Military: Ta = -55°C to +1 25''C, Vcc = 5.0V ± 1 0% 



Symbol 


Parameter 


Test CondltlonsO) 


M!n. 


Typ.(2) 


Max. 


Unit 


VlH 


Input HIGH Level 


Guaranteed Logic HIGH Level 


2.0 


— 


— 


V 


ViL 


Input LOW Level 


Guaranteed Logic LOW Level 


— 


— 


0.8 


V 


llH 


Input HIGH Current (Input pins) 


Vcc = Max. 


Vi = Vcc 


— 


— 


±5 


ma 


Input HIGH Current (I/O pins) 


— 


— 


±15 


IlL 


Input LOW Current (Input pins) 


Vi = GND 


— 


— 


±5 


Input LOW Current (I/O pins) 


— 


— 


±15 


lOZH 


High Impedance Output Current 
(3-State Output pins) 


Vcc = Max. 


Vo=2.7V 


— 


— 


±10 


HA 


lOZL 


Vo = 0.5V 


— 


— 


±10 


ViK 


Clamp Diode Voltage 


Vcc = Min., llN =-18mA 


— 


-0.7 


-1.2 


V 


los 


Short Circuit Current 


Vcc = Max., Vo = GND(3) 


-80 


-140 


-200 


mA 


lo 


Output Drive Current 


Vcc = Max., Vo = 2.5V(3) 


-50 


— 


-180 


mA 


Vh 


Input Hysteresis 


— 


— 


100 


— 


mV 


ICCL 
ICCH 

Iccz 


Quiescent Power Supply Current 


Vcc = Max., ViN = GND or Vcc 




0.05 


1.5 


mA 



OUTPUT DRIVE CHARACTERISTICS FOR FCT16543T 



Symbol 


Parameter 


Test Conditions^) 


IVIin. 


Typ.(2) 


IWax. 


Unit 


VOH 


Output HIGH Voltage 


Vcc = Min. 
ViN = ViHorViL 


loH = -3mA 


2.5 


3.5 , 


— 


V 


loH = -12mA MIL 
IOH = -15mACOM'L 


2.4 


3.5 


,. — ' 


V 


lcH = -24mA MIL 
l0H = -32mAC0M'L.(4) 


2.0 


3.0 


— 


V 


Vol 


Output LOW Voltage 


Vcc = Min. 
ViN = ViHorViL 


l0L= 48mA MIL. 
l0L=64mAC0M'L. 


— 


0.2 


0.55 


V 


lOFF 


Input/Output Power Off Leakage 


Vcc = OV,ViN orVo^4.5V 


— 


— . 


±100 


^A 




OUTPUT DRIVE CHARACTERISTICS FOR FCT162543T 



Symbol 


Parameter 


Test Conditions^) 


IVIin. 


Typ.(2) 


iVIax. 


Unit 


lODL 


Output LOW Current 


Vcc = 5V, ViN = VlH or Vil, Vout= 1 .5V(3) 


60 


115 


150 


mA 


lODH 


Output HIGH Current 


Vcc = 5V, ViN = VlH or Vil, Vout= 1 .5VP) 


-60 


-115 


-150 


mA 


VOH 


Output HIGH Voltage 


Vcc = Min. 
ViN = ViHorViL 


l0H = -16mA MIL 
l0H = -24mAC0M'L 


2.4 


3.3 


— 


V 


Vol 


Output LOW Voltage 


Vcc = Min. 
ViN = ViHor Vil 


|0L= 16mA MIL 
IOL=24mACOM'L 


— 


0.3 


0.55 


V 



NOTES: 

1 . For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at Vcc = 5.0V, +25°C ambient. 

3. Not more than one output should be tested at one time. Duration of the test should not exceed one second. 

4. Duration of the condition can not exceed one second. 
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IDT54/74FCT16543T/AT/CT/DT, 162543T/AT/CT/DT 
FAST CMOS 16-BIT LATCHED TRANSCEIVER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



POWER SUPPLY CHARACTERISTICS 



Symbol 


Parameter 


Test Conditions'^) 


iUlin. 


Typ.(2) 


IVIax. 


Unit 


Alec 


Quiescent Power Supply 
Current TTL Inputs HIGH 


Vcc = Max. 
ViN = 3.4V<3' 


— 


0.5 


1.5 


mA 


ICCD 


Dynamic Power Supply Current'^' 


Vcc = iVIax., Outputs Open 
xCEAB and xOEAB = GND 
xCbBA = Vcc 
One Input Toggling 
50% Duty Cycle 


ViN = Vcc 
ViN = GND 




60 


100 


|iA/ 
MHz 


Ic 


Total Power Supply Current'^* 


Vcc = Max., Outputs Open 
fi= 10MHz 
50% Duty Cycle 
xLEAB, xCEABand 
xOhA\i= GND 
xCEBA = Vcc 
One Bit Toggling 


ViN = Vcc 
ViN = GND 




0.7 


2.5 


mA 


ViN = 3.4V 
VlN = GND 


— 


0.9 


3.3 


Vcc = Max., Outputs Open 
fi = 2.5MHz 
50% Duty Cycle 
xLEAB, xCEABand 
xObAB= GND 
xCbBA = Vcc 
Sixteen Bits Toggling 


ViN = Vcc 
VlN = GND 


— 


2.5 


5.5(5) 


ViN = 3.4V 
VlN = GND 


— 


6.5 


17.5(5) 



NOTES: 

1. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for ttie applicable device type. 

2. Typical values are at Vcc = 5.0V, +25°C ambient. 

3. Per TTL driven input (Vin = 3.4V); all other inputs at Vcc or GND. 

4. This parameter is not directly testable, but Is derived for use in Total Power Supply Calculations. 

5. Values for these conditions are examples of the Ice formula. These limits are guaranteed but not tested. 

6. Ic = IQUIESCENT + llNPUTS + Idynamic 

Ic = ice + Alee DhNt + IccD (fcpNcp/2 + fiNi) 

Ice = Quiescent Current (Iccl, Icch and leez) 

Alec = Power Supply Current for a TTL High Input (Vin = 3.4V) 

Dh = Duty Cycle for TTL Inputs High 

Nt = Number of TTL Inputs at Dh 

IccD t= Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 

fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices) 

Ncp = Number of Clock Inputs at fcp 

fi = Input Frequency 

Ni = Number of Inputs at fi 
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IDT54/74FCT16543T/AT/CT/DT, 162543T/AT/CT/DT 
FAST CMOS 16-BIT LATCHED TRANSCEIVER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



SWITCHING CHARACTERISTICS OVER OPERATING RANGE 



Symbol 


Parameter 


Condition'^) 


FCT16543T/162543T 


FCT1 6543AT/1 62543AT 


Unit 


Com'l. 


Mil. 


Com'l. 


Mil. 


Mln.(2) 


Max. 


Mln.(2) 


Max. 


Min.(2) 


Max. 


Min.(2) 


Max. 


tPLH 
tPHL 


Propagation Delay 
Transparent Mode 
xAx to xBx or xBx to xAx 


Cl = SOpF 
Rl = soon 


2.5 


8.5 


2.5 


10.0 


2.5 


6.5 


2.5 


7.5 


ns 


tPLH 
tPHL 


Propagation Delay 


2.5 


12.5 


2.5 


14.0 


2.5 


8.0 


2.5 


9.0 


ns 


xLEBA to xAx, xLEAB to xBx 


tPZH 
tPZL 


Output Enable Time 

xOEBA or xOEAB to xAx or xBx 

xCEBA or xCEAB to xAx or xBx 


2.0 


12.0 


2.0 


14.0 


2.0 


9.0 


2.0 


10.0 


ns 


tPHZ 
tPLZ 


Output Disable Time 


2.0 


9.0 


2.0 


13.0 


2.0 


7.5 


2.0 


8.5 


ns 


xOEBA or xOEAB to xAx or xBx 


xCEBA or xCEAB to xAx or xBx 


tsu 


Set-up Time HIGH or LOW 


3.0 


— 


3.0 


— 


2.0 


— 


2.0 


— 


ns 


xAx or xBx to xLEAB or xLEBA 


tH 


Hold Time HIGH or LOW 


2.0 


— 


2.0 


— 


2.0 


— 


2.0 


— 


ns 


xAx or xBx to xLEAB or xLEBA 


tw 


xLEBA or xLEAB Pulse Width 
LOW 


5.0 


— 


5.0 


— 


5.0 


— 


5.0 


— 


ns 


tSK(o) 


Output Skew(3) 


— 


0.5 


— 


0.5 


— 


0.5 


— 


0.5 


ns 



Symbol 


Parameter 


Condition^) 


FCT1 6543CT/1 62543CT 


FCT1 6543DT/1 62543DT 


Unit 


Com'l. 


Mil. 


Com'l. 


Mil. 


Min.<2) 


Max. 


Min.(2) 


Max. 


Min.(2) 


Max. 


Min.(2) 


Max. 


tPLH 
tPHL 


Propagation Delay 
Transparent Mode 
xAx to xBx or xBx to xAx 


Cl = SOpF 
Rl = soon 


1.5 


5.3 


1.5 


6.1 


2.5 


4.4 


" 


" 


ns 


tPLH 
tPHL 


Propagation Delay 


1.S 


7.0 


1.5 


8.0 


2.5 


5.0 


— 


— 


ns 


xLEBA to xAx, xLEAB to xBx 


tPZH 
tPZL 


Output Enable Time 

xOEBA or xOEAB to xAx or xBx 

xCEBA or xCEAB to xAx or xBx 


1.5 


8.0 


1.5 


9.0 


2.0 


5.4 


" 


" 


ns 


tPHZ 
tPLZ 


Output Disable Time 


1.5 


6.5 


1.5 


7.5 


2.0 


4.3 


" 


" 


ns 


xOEBA or xOEAB to xAx or xBx 
xCEBA or xCEAB to xAx or xBx 


tsu 


Set-up Time, HIGH or LOW 
xAx or xBx to xLEBA or xLEAB 


2.0 


— 


2.0 


— 


1.5 


— 


— 


— 


ns 


tH 


Hold Time HIGH or LOW 
xAx or xBx to xLEBA or xLEAB 


2.0 


— 


2.0 


— 


1.5 


— 


— 


— 


ns 


tw 


xLEBA or xLEAB Pulse Width 
LOW 


5.0 


— 


5.0 


— 


3.0(4) 


— 


— 


— 


ns 


tSK(o) 


Output Skew(3) 


— 


0.5 


— 


0.5 


— 


0.5 


— 


— 


ns 



NOTES: 

1. See test circuits and waveforms. 

2. Minimum limits are guaranteed but not tested on Propagation Delays. 

3. Slow between any two outputs, of the same package, switching in the same direction. This parameter Is guaranteed by design. 

4. This limit is guaranteed but not tested. 
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Integrated Device Technology, Inc. 



FAST CMOS 16-BIT BUS 
TRANSCEIVER/ 
REGISTERS (3-STATE) 



I DT54/74FCT1 6646T/AT/CT 
IDT54/74FCT1 62646T/AT/CT 



FEATURES: 

• Common features: 

- 0.5 MICRON CEMOS™ Technology 

- High-speed, low-power CEMOS replacement for 
ABT functions 

- Typical tSK(o) (Output Skew) < 250ps 

- ESD > 2000V per MIL-STD-883, Method 301 5; 

> 200V using machine model (C = 200pF, R = 0) 

- 25 mil Center SSOP and Cerpack Packages 

- Extended commercial range of -40''C to +85°C 
: - VCG = 5V±10% 

- Speed grades same as FCT-T Octals 

• Features for FCT16646T/AT/CT: 

- High drive outputs (-32mA lOH, 64mA loL) 

- Power off disable outputs permit "live insertion" 

- Typical Volp (Output Ground Bounce) < 1 .OV at 
Vcc = 5V, Ta = 25°C 

. Features for FCT162646T/AT/CT: 

- Balanced Output Drivers: ±24mA (commercial), 

+1 6mA (military) 

- Reduced system switching noise 

- Typical Volp (Output Ground Bounce) < 0.6V at 
Voc = 5V,Ta = 25°C 

DESCRIPTION: 

The IDT54/74FCT16646T/AT/CT and IDT54/ 
74FCT1 62646T/AT/CT 1 6-bit registered transceivers are built 
using advanced CEMOS, dual metal CMOS technology. 



These high-speed, low-power devices are organized as 
two independent 8-bit bus transceivers with 3-state D-type 
registers. The control circuitry is organized for multiplexed 
transmission of data between A bus and B bus either directly 
or from the internal storage registers. Each 8-bit transceiver/ 
register features direction control (xDIR), over-riding Output 
Enable control (xOE) and Select lines (xSAB and xSBA) to 
select either real-time data or stored data. Separate clock 
inputs are provided for A and B port registers. Data on the A 
or B data bus, or both, can be stored in the internal registers 
by the LOW-to-H IGH transitions at the appropriate clock pins. 
Flow-through organization of signal pins facilitates ease of 
layout. All inputs are designed with hysteresis for improved 
noise margin. 

The IDT54/74FCT16646T/AT/CT are ideally suited for 
driving high capacitance loads and low impedance backplanes. 
The output buffers are designed with Power-Off Disable 
capability to allow "live insertion" of boards when used as 
backplane drivers. 

The IDT54/74FCT162646T/AT/CT have balanced output 
drive with current limiting resistors. This offers low ground 
bounce, minimal undershoot, and controlled output fall times- 
reducing the need for external series terminating resistors. 
The IDT54/74FCT162646T/AT/CT are plug-in replacements 
for the IDT54/74FCT1 6646T/AT/CT and 54/74ABT1 6646 for 
on-board bus interface applications. 
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CEMOS is a trademark of Integrated Device Teclmology, Inc. 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



MAY 1992 



©1 992 Integrated Device Technology, Inc. 



5.9 



DSC-4231/3 
1 



IDT54/74FCT16646T/AT/CT, 162646T/AT/CT 

FAST CMOS 16-BIT BUS TRANSCEIVER/REGISTER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



PIN CONFIGURATIONS 
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IDT54/74FCT1 6646T/AT/CT, 1 62646T/AT/CT 

FAST CMOS 1 6-BIT BUS TRANSCEIVER/REGISTER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



PIN DESCRIPTION 



Pin Names 


Description 


xAx 


Data Register A Inputs 
Data Register B Outputs 


xBx 


Data Register B Inputs 
Data Reqister A Outputs 


xCLKAB, xCLKBA 


Clock Pulse inputs 


xSAB.xSBA 


Output Data Source Select Inputs 


xDIR.xUE 


Output Enable Inputs 



CAPACITANCE (Ta = 


+25''C, f = 1 .OMHz) 






Symbol 


Parameter<'') 


Conditions 


Typ. 


Max. 


Unit 


CiN 


Input 
Capacitance 


ViN =ov 


4.5 


6.0 


PF 


Q/o 


I/O 
Capadtance 


VOUT = OV 


5.5 


8.0 


PF 



NOTE: 2540tbl02 

1 . This parameter is measured at characterization but not tested. 



FUNCTION TABLE(2) 



Inputs 


Data 1/0(1) 


Operation or Function 


xQE 


xDIR 


xCLKAB 


xCLKBA 


xSAB 


xSBA 


xAx 


xBx 


H 
H 


X 
X 


HorL 

T 


HorL 
t 


X 
X 


X 
X 


Input 


Input 


Isolation 

Store A and B Data 


L 
L 


L 

L 


X 
X 


X 

HorL 


X 
X 


L 
H 


Output 


Input 


Real Time B Data to A Bus 
Stored B Data to A Bus 


L 

L 


H 
H 


X 

HorL 


X 
X 


L 
H 


X 
X 


input 


Output 


Real Time A Data to B Bus 
Stored A Data to B Bus 



NOTES: 

1 . The data output functions may be enabled or disabled by various signals at the xSE or xDIR inputs. Data 
inputfunctions are always enabled, i.e. data at the bus pins will be stored on every LOW-to-HIGH transition 
on the clock inputs. 

2. H = HIGH Voltage Level 
L - LOW Voltage Level 
X = Don't Care 

t = LOW-to-HIGH Transition 



ABSOLUTE MAXIMUM RATINGS^^^ 



Symbol 


Rating 


Commercial 


Military 


Unit 


Vterm(2) 


Terminal Voltage 
with Respect to 
GND 


-0.5 to +7.0 


-0.5 to +7.0 


V 


Vterm(3) 


Terminal Voltage 
with Respect to 
GND 


-0.5 to Vcc 


-0.5 to Vcc 


V 


Ta 


Operating 
Temperature 


-^0 to +85 


-55 to +125 


°C 


Tbias 


Temperature 
Under Bias 


-55 to +125 


-65 to +135 


°c 


TSTG 


Storage 
Temperature 


-55 to +125 


-65 to +150 


°c 


Pr 


Power Dissipation 


1.0 


1.0 


w 


lour 


DC Output 
Current 


-60 to +120 


-60 to +120 


mA 



NOTES: 2540tbi04 

1 . Stresses greaterthan those listed under ABSOLUTE MAXI MUM RATINGS 
may cause permanent damage to the device. This is a stress rating only 
and functional operation of the device at these or any other conditions 
above those indicated in the operational sections of this specification is not 
Implied. Exposure to absolute maximum rating conditions for extended 
periods may affect reliability. 

2. All device terminals except FCT1 62XXXT Output and I/O terminals. 

3. Output and I/O terminals for FCT1 62XXXT. 
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IDT54/74FCT1 6646T/AT/CT, 1 62646T/AT/CT 

FAST CMOS 16-BIT BUS TRANSCEIVER/REGISTER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



BUS 
A 



n 



< 



n 
I I 
I . I I 



I I 



BUS 
B 



BUS 
A 



n 
I I 
I I 



n 
I i. 



1 



> 



BUS 
B 



xDIR 
L 



xOE" 
L 



xCLKAB 
X 



xCLKBA 
X 



xSAB 
X 



xSBA 
L 



xDIR 
H 



xOE 
L 



xCLKAB xCLKBA 
X X 



xSAB 
L 



xSBA 
X 



REAL-TIME TRANSFER 
BUS B TO A 



REAL-TIME TRANSFER 
BUS A TO B 




xSBA 
X 
X 
X 



xDlR 
L 
H 



BUS ^ 



(•^ xOE 
L 
L 



, , ^ BUS 




xCLKAB 

X 
HorL 



xCLKBA 

H or L 

X 



xSAB 
X 
H 



xSBA 
H 
X 



STORAGE FROM 
A AND/OR B 



TRANSFER STORED 
DATA TO A AND/OR B 

NOTE: 

1 . Cannot transfer data to A bus and B bus simultaneously. 
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IDT54/74FCT16646T/AT/CT, 162646T/AT/CT 

FAST CMOS 16-BIT BUS TRANSCEIVER/REGISTER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 

Following Conditions Apply Unless Othenwise Specified: 

Commercial: Ta = -40°C to +85°C, Voo = 5.0V ±10%; Military: Ta = -55°C to +125'>C, Vcc = 5.0V ±10% 



Symbol 


Parameter 


Test Conditions(i) 


Min. 


Tvp.(2) 


Max. 


Unit 


VlH 


Input HIGH Level 


Guaranteed Logic HIGH Level 


2.0 


— 


— 


V 


VIL 


Input LOW Level 


Guaranteed Logic LOW Level 


— 


— 


0.8 


V 


llH 


Input HIGH Current (Input pins) 


Vcc = Max. 


Vi = Vcc 


— 


— 


±5 


HA 


Input HIGH Current (I/O pins) 


— 


— 


±15 


ill 


Input LOW Current (Input pins) 


Vi = GND 


— 


— 


±5 


Input LOW Current (I/O pins) 


— 


— 


±15 


lOZH 


High Impedance Output Current 
(3-State Output pins) 


Vcc = Max. 


Vo=2.7V 


— 


— 


±10 


iiA 


lOZL 


Vo=0.5V 


— 


— 


±10 


VIK 


Clamp Diode Voltage 


Vcc = Min., liN =-18mA 


— 


-0.7 


-1.2 


V 


Ids 


Short Circuit Current 


Vcc = Max., Vo = GND(3) 


-80 


-140 


-200 


mA 


lo 


Output Drive Current 


Vcc = Max., Vo = 2.5V(3) 


-50 


— 


-180 


mA 


Vh 


Input Hysteresis 


- 


— 


100 


— 


mV 


ICCL 
ICCH 

Iccz 


Quiescent Power Supply Current 


Vcc = Max., ViN = GND or Vcc 




0.05 


1.5 


mA 



OUTPUT DRIVE CHARACTERISTICS FOR FCT16646T 



Symbol 


Parameter 


Test CondltlonsC) 


Min. 


Typ.(2) 


Max. 


Unit 


VOH 


Output HIGH Voltage 


Vcc = Min. 
ViN = ViHorVlL 


IOH = -3mA 


2.5 


3.5 


— 


V 


IOH = -12mA MIL 
IOH = -15mACOM'L 


2.4 


3.5 


— 


V 


IOH = -24mA MIL 
IOH = -32mACOM'L.W 


2.0 


3.0 


— 


V 


Vol 


Output LOW Voltage 


Vcc = Min. 
ViN = ViHorViL 


|0L= 48mA MIL. 
IOL=64mACOM'L 


— 


0.2 


0.55 


V 


lOFF 


Input/Output Power Off Leakage 


Vcc = OV, ViN or Vo S 4.5V 


— 


— 


±100 


hA 



OUTPUT DRIVE CHARACTERISTICS FOR FCT162646T 



Symbol 


Parameter 


Test Conditions(i) 


Min. 


TVp.<2) 


Max. 


Unit 


lODL 


Output LOW Current 


Vcc = 5V, ViN = VlH or ViL, VOUT= 1 .5V(3) 


60 


115 


150 


mA 


lODH 


Output HIGH Current 


Vcc = 5V, ViN = VlH or ViL, VOUT= 1 .5V(3) 


-60 


-115 


-150 


mA 


VOH 


Output HIGH Voltage 


Vcc = Min. 
ViN = ViHorViL 


l0H = -16mA MIL 
IOH = -24mACOM'L 


2.4 


3.3 


— 


V 


Vol 


Output LOW Voltage 


Vcc = Min. 
ViN = VlH or ViL 


l0L= 16mA MIL. 
loL = 24mACOM'L. 


— 


0.3 


0.55 


V 



NOTES: 

1 . For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at Vcc = 5.0V, +25°C ambient. 

3. Not more than one output should be tested at one time. Duration of the test should not exceed one second. 

4. Duration of the condition can not exceed one second. 
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IDT54/74FCT16646T/AT/CT, 162646T/AT/CT 

FAST CMOS 16-BIT BUS TRANSCEIVER/REGISTER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



POWER SUPPLY CHARACTERISTICS 












Symbol 


Parameter 


Test Condltions(i) 


MIn. 


Typ.(2) 


Max. 


Unit 


Alee 


Quiescent Power Supply Current 
TTL Inputs HIGH . 


Vcc = Max. 
ViN-3.4V(3) 


— 


0.5 


1.5 


mA 


ICCD 


Dynamic Power Supply Currents 


Vcc = Max. 
Outputs Open 
xDIR = xUE= GND 
One Input Toggling 
50% Duty Cycle 


ViN = Vee 
ViN = GND 




75 


120 


liAI 
MHz 


Ic 


Total Power Supply Current(6) 


Vcc = Max. 
Outputs Open 
fCP = 10MHz (xCLKBA) 
50% Duty Cycle 
xDIR = xUE = GND 
One Bit Toggling 
fi = 5MHz 
50% Duty Cycle 


ViN = Vcc 
VlN = GND 




0.8 


2.7 


mA 


ViN =3.4V 
ViN = GND 




1.3, 


4.2 


Vcc = Max. 
Outputs Open 
fep= 10MHz (xCLKBA) 
50% Duty Cycle 
xDIR = xUE = GND 
Sixteen Bits Toggling 
fi = 2.5MHz 
50% Duty Cycle 


ViN = Vcc 
VlN = GND 




3.8 


7.5(5) 


ViN =3.4V 
ViN =GND 




8.3 


21(5) 



NOTES: 

1 . For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at Vcc = 5.0V, +25°C ambient. 

3. Per TTL driven input (Vin = 3.4V); all other inputs at Vcc or GND. 

4. This parameter is not directly testable, but is derived for use in Total Power Supply Calculations. 

5. Values for these conditions are examples of the Ice formula. These limits are guaranteed but not tested. 

6. Ic = Iquescent + 1 INPUTS + Idynamic 

Ic = Ice + Alec DhNt + IccD (fcpNcp/2 + fiNi) 

Ice = Quiescent Current (Iccl, Icch and Icez) 

Alee = Power Supply Current for a TTL High Input (Vin = 3.4V) 

Dh = Duty Cycle for TTL Inputs High 

Nt = Number of TTL Inputs at Dh 

IccD = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 

fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices) 

Ncp = Number of Clock Inputs at fcp 

fi = Input Frequency 

Ni = Number of Inputs at fi 
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IDT54/74FCT16646T/AT/CT, 162646T/AT/CT 

FAST CMOS 16-BIT BUS TRANSCEIVER/REGISTER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



SWITCHING CHARACTERISTICS OVER OPERATING RANGE 



Symbol 


Parameter 


Condition*^) 


FCT16646T/162646T 


FCT16646AT/162646AT 


FCT16646CT/162646CT 


Unit 


Com'l. 


Mil. 


Com'l. 


MIL 


Com'l. 


Mil. 


MIn.P) 


Max. 


Mln.(2) 


Max. 


Mln.(2) 


Max. 


Mln.(2> 


Max. 


Mln.(*) 


Max. 


Min.*"' 


Max. 


tPLH 
tPHL 


Propagation Delay 
Bus to Bus 


Cl = 50pF 

Rl = soon 


2.0 


9.0 


2.0 


11.0 


2.0 


6.3 


2.0 


7.7 


1.5 


5.4 


1.5 


6.0 


ns 


tPZH 

tPZL 


Output Enable Time 
xDIR or xUE to Bus 


2.0 


14.0 


2.0 


15.0 


2.0 


9.8 


2.0 


10.5 


1.5 


7.8 


1.5 


8.9 


ns 


tPHZ 
tPLZ 


Output Disable Time 
xDIR or xUE to Bus 


2.0 


9.0 


2.0 


11.0 


2.0 


6.3 


2.0 


7.7 


1.5 


6.3 


1.5 


7.7 


ns 


tPLH 
tPHL 


Propagation Delay 
Clock to Bus 


2.0 


9.0 


2.0 


10.0 


2.0 


6.3 


2.0 


7.0 


1.5 


5.7 


1.5 


6.3 


ns 


tPLH 
tPHL 


Propagation Delay 
xSBA or xSAB to Bus 


2.0 


11.0 


2.0 


12.0 


2.0 


7.7 


2.0 


8.4 


1.5 


6.2 


1.5 


7.0 


ns 


tsu 


Set-up Time HIGH or 
LOW Bus to Clock 


4.0 


— 


4.S 


— 


2.0 


— 


2.0 


— 


2.0 


— 


2.0 


— 


ns 


tH 


Hold Time HIGH or 
LOW Bus to Clock 


2.0 


— 


2.0 


— 


1.5 


— 


1.5 


— 


1.5 


— 


1.5 


— 


ns 


tw 


Clock Pulse Width 
HIGH or LOW 


6.0 


— 


6.0 


— 


5.0 


— 


5.0 


— 


5.0 


— 


5.0 


— 


ns 


tSK(o) 


Output Skew(3) 


— 


0.5 


— 


0.5 


— 


0.5 


— 


0.5 


— 


0.5 


— 


0.5 


ns 



NOTES: 

1. See test circuit and waveforms. 

2. Minimum limits are guaranteed but not tested on Propagation Delays. 

3. Skew between any two outputs, of the same package, switching in the same direction. This parameter Is guaranteed by design. 
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Integrated Device Technology, Inc. 



FAST CMOS 16-BIT BUS 

TRANSCEIVER/ 

REGISTER 



IDT54/74FCT1 6652T/AT/CT 
IDT54/74FCT1 62652T/AT/CT 



FEATURES: 

• Common features: 

- 0.5 MICRON CEMOS™ Technology 

- High-speed, low-power CEMOS replacement for 
ABT functions 

- Typical tsK(o) (Output Skew) < 250ps 

- ESD > 2000V per MIL-STD-883, Method 3015; 
> 200V using machine model (C = 200pF, R = 0) 

- 25 mil Center SSOP and Cerpack Packages 

- Extended commercial range of -40°C to +85'*C 

- Vcc = 5V±10% 

- Speed grades same as FCT-T Octals 
. Features for FCT16652T/AT/CT: 

- High drive outputs (-32mA lOH, 64mA loL) 

- Power off disable outputs permit "live insertion" 

- Typical Volp (Output Ground Bounce) < 1 .OV at 
Vcc = 5V, Ta = 25''C 

. Features for FCT162652T/AT/CT: 

- Balanced Output Drivers: ±24mA (commercial), 

±16mA (military) 

- Reduced system switching noise 

- Typical Volp (Output Ground Bounce) < 0.6V at 
Vcc = 5V,Ta = 25°C 



DESCRIPTION: 

The IDT54/74FCT16652T/AT/CT and IDT54/ 
74FCT162652T/AT/CT 16-bit registered transceivers are built 



using advanced CEMOS, dual metal CMOS technology. These 
high-speed, low-power devices are organized as two inde- 
pendant 8-bit bus transceivers wi th 3-sta te D-type registers. 
For example, the xOEAB and xOEBA signals control the 
transceiver functions. 

xSAB and xSBA control pins are provided to select either 
real time or stored data transfer. The circuitry used for select 
control will eliminate the typical decoding glitch that occurs in 
a multiplexer during the transition between stored and real 
time data. A LOW input level selects real-time data and a 
HIGH level selects stored data. 

Data on the A or B data bus, or both, can be stored in the 
internal D-flip-flops by LOW-to-HIGH transitions at the ap- 
propriate clock pins (xCLKAB or xCLKBA), regardless of the 
select or enable control pins. Flow-through organization of 
signal pins facilitates ease of layout. All inputs are designed 
with hysteresis for improved noise margin. 

The IDT54/74FCT16652T/AT/CT are ideally suited for 
driving high capacitance loads and low impedance backplanes. 
The output buffers are designed with Power-Off Disable 
capability to allow "live insertion" of boards when used as 
backplane drivers. 

The IDT54/74FCT1 62652T/AT/CT have balanced output 
drive with current limiting resistors. This offers low ground 
bounce, minimal undershoot, and controlled output fall times- 
reducing the need for external series terminating resistors. 
The IDT54/74FCT162652T/AT/CT are plug-in replacements 
for the IDT54/74FCT1 6652T/AT/CT and 54/74ABT1 6652 for 
on-board bus interface applications. 




FUNCTIONAL BLOCK DIAGRAM 

10EAB 

iCDEBA cT 

iCLKBA 

iSBA 



iCLKAB-[>^ 
iSAB 



1A1- 



■{>■ 



■^>^H>I 



^>r^ 



H>- 






"'' 






R^ 



o- 



tf 



■iBi 




TO 7 OTHER CHANNELS 



TO 7 OTHER CHANNELS 



CEMOS is a trademark of Integrated Device Technology, Inc. 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



MAY 1992 



©1 992 Integrated Device Technology, Inc. 
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IDT54/74FCT16652T/AT/CT, 162652T/AT/CT 

FAST CMOS 16-BIT BUS TRANSCEIVER/REGISTER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



PIN CONFIGURATIONS 



lOEABI 
1CLKAB [ 
iSABr~~ 

GNDP" 
iAi[ 

■ 1A2 [ 
Vcc| 

1A3[ 

1A4| — 

GNDI 
1A6 [ 

1A7[ 

iAa| 
>A1[Z 

2A2[ 
2A3| 

GND[ 

2A4[ 

2A5r 



2A6| 21 



vccr~ 

2A7[ 
2A8[ 

GNOr 



2SABI 26 



2CLKAB [ 
20EABI 



56 ^J 

55 

54 [^ 

53 

52 

51 

50 

49 

48 

47 

46 

45 

44 

4 S056-1 43 [^ 

5 

6 

7 



22 
23 
24 
25 



27 
28 






42 
41 

40 r~] 



39 

38 [^ 

37 

36 

35 

34 

33 

32 

31 

30 

29 



Z] 

ZJ 
ZJ 
HI 
Z] 

Z] 



10EBA 

1CLKBA 

iSBA 

GND 

1B1 

1B2 

Vcc 

1B3 

1B4 

1B5 

GND 

1B6 

1B7 

1B8 

2B1 

2B2 

2B3 

GND 

2B4 

2B5 

2B6 

Vcc 

2B7 

2B8 

GND 

2SBA 

2CLKBA 

2OEBA 





1 56 

2 55 

3 54 

4 53 

5 52 

6 51 

7 50 

8 49 

9 48 

10 47 

11 46 

12 45 

13 44 

14 E56-1 43 

15 42 

16 41 

17 40 

18 39 

19 38 

20 37 

21 36 

22 35 

23 34 

24 33 

25 32 

26 31 

27 30 

28 29 




inkAH 1 








in| KAH 1 








1RAR 1 








RNP' 








1A1 1 








1A2 1 








VrnI 








lA'' 1 








1A4 I 








lA-; 1 








nNPi 








1A« 1 








1A7 1 








iAr I 








?Ai 1 








?A? 1 








ff\'i 1 








ONPI 








?A4 1 








pA"; I 








?Ar I 








Vrn 1 - 








?A7 1 








PA" 1 








riNH' 








?SAP 1 








?n| KAP 1 








pnpAP 1 









110EBA 

] 1CLKBA 

]iSBA 

]GND 

]1B1 

] 1B2 

IVcc 

] 1B3 

]1B4 
]1B5 

]GND 
] 1B6 

]1B7 
]1B8 
]2B1 
]2B2 

I2B3 
IGND 
I2B4 
] 2B5 

]2B6 

IVcc 

12B7 

I2B8 

IGND 
I2SBA 
] 2CLKBA 
I2OEBA 



SSOP 
TOP VIEW 



CERPACK 
TOP VIEW 
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IDT54/74FCT1 6652T/AT/CT, 1 62652T/AT/CT 

FAST CMOS le-BIT BUS TRANSCEIVER/REGISTER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



PIN DESCRIPTION 



Pin Names 


Description 


xAx 


Data Register A Inputs 
Data Reqister B Outputs 


xBx 


Data Register B Inputs 
Data Reqister A Outputs 


xCLKAB. xCLKBA 


Clock Pulse Inputs 


xSAB, xSBA 


Output Data Source Select Inputs 


xOEAB. XOEBA 


Output Enable Inputs 



CAPACITANCE (Ta = 


+25°C,f = 1.0MHz) 






Symbol 


ParameteKi) 


Conditions 


Typ. 


iVlax. 


Unit 


CiN 


Input 
Capacitance 


VIN = ov 


4.5 


6.0 


PF 


Ci/o 


I/O 
Capacitance 


VOUT=0V 


5.5 


8.0 


PF 



NOTE: 

1 . This parameter is measured at characterization but not tested. 



FUNCTION TABLE^^) 



inputs 


Data i/0(i) 


Operation or Function 


xOEAB 


XOEBA 


xCLKAB 


xCLKBA 


xSAB 


xSBA 


xAx 


xBx 


L 
L 


H 
H 


HorL 

t 


HorL 
t 


X 
X 


X 
X 


Input 


Input 


Isolation 

Store A and B Data 


X 

H 


H 
H 


t 
T 


HorL 

T 


X 

X(2) 


X 
X 


Input 
Input 


Unspecified(i) 
Output 


Store A. Hold B 

Store A in Both Registers 


L 
L 


X 

L 


HorL 
t 


t 


X 
X 


X 

X(2) 


UnspecifiedC) 
Output 


Input 
Input 


Hold A, Store B 

Store B in both Registers 


L 
L 


L 
L 


X 
X 


X 

HorL 


X 
X 


L 
H 


Output 


Input 


Real Time B Data to A Bus 
Stored B Data to A Bus 


H 
H 


H 
H 


X 

HorL 


X 
X 


L 
H 


X 
X 


Input 


Output 


Real Time A Data to B Bus 
Stored A Data to B Bus 


H 


L 


HorL 


HorL 


H 


H 


Output 


Output 


Stored A Data to B Bus and 
Stored B Data to A Bus 



NOTES: 

1 . The data output functions may be enabled or disabled by various signals at the xOEAB or xOEBA inputs. 
Data input functions are always enabled, i.e. data at the bus pins will be stored on every LOW-to-HIGH 
transition on the clock inputs. 

2. Select control = L: clocks can occur simultaneously. 

Select control = H: clocks must be staggered in order to load both registers. 

3. H = HIGH Voltage Level 

L = LOWVoltage Level ,.,. 

X = Don't Care ABSOLUTE MAXIMUM RATINGS<^) 

T = LOW-to-HIGH Transition 



Symbol 


Rating 


Commercial 


Military 


Unit 


Vterm(2) 


Terminal Voltage 
with Respect to 
GND 


-0.5 to +7.0 


-0.5 to +7.0 


V 


Vterm(3) 


Terminal Voltage 
with Respect to 
GND 


-0.5 to Vcc 


-0.5 to Vcc 


V 


Ta 


Operating 
Temperature 


-40 to +85 


-55 to +125 


°c 


Tbias 


Temperature 
Under Bias 


-55 to +125 


-65 to +135 


°c 


TSTG 


Storage 
Temperature 


-55 to +125 


-65 to +150 


°c 


Ft 


Power Dissipation 


1.0 


1.0 


w 


lOUT 


DC Output 
Current 


-60 to +120 


-60 to +120 


mA 



NOTES: 2549 Ink 04 

1 . StressesgreaterthanthoselistedunderABSOLUTEMAXIMUMRATINGS 
may cause permanent damage to the device. This is a stress rating only 
and functional operation of the device at these or any other conditions 
above those Indicated in the operational sections of this specification is 
not implied. Exposure to absolute maximum rating cond Itions for extended 
periods may affect reliability. 

2. All device terminals except FCT1 62XXXT Output and I/O terminals. 

3. Output and I/O terminals for FCT1 62XXXT. 
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IDT54y74FCT16652T/AT/CT, 162652T/AT/CT 

FAST CMOS 16-BIT BUS TRANSCEIVER/REGISTER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 
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IDT54/74FCT1 6652T/AT/CT, 1 62652T/AT/CT 

FAST CMOS 16-BIT BUS TRANSCEIVER/REGISTER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 

Following Conditions Apply Unless Otherwise Specified: 

Commercial: Ta = -40°C to +85°C, Vcc = 5.0V ± 10%; Military: Ta = -SS'C to +125°C, Vcc = 5.0V ± 10% 



Symbol 


Parameter 


Test Conditlons<^) 


Min. 


TYp.(2) 


Max. 


Unit 


VlH 


Input HIGH Level 


Guaranteed Logic HIGH Level - 


2.0 




— 


V 


VIL 


Input LOW Level 


Guaranteed Logic LOW Level 


— 


— 


0.8 


V 


IIH 


Input HIGH Current (Input pins) 


Vcc = Max. 


Vi = Vcc 


— 


— 


±5 


ixA 


Input HIGH Current (I/O pins) 


— 


— 


±15 


'IL 


Input LOW Current (Input pins) 


Vl = GND 


;■ — 


— 


±5 


Input LOW Current (I/O pins) 


— 


— 


±15 


lOZH 


High Impedance Output Current 
(3-State Output pins) 


Vcc = Max. 


Vo = 2.7V 


— 


— 


±10 


mA 


lOZL 


Vo = 0.5V 


— 


— 


±10 


ViK 


Clamp Diode Voltage 


Vcc = Min., liN =-18mA 


— 


-0.7 


-1.2 


V 


los 


Short Circuit Current 


Vcc = Max., Vo = GND(3) 


-eo 


-140 


-200 


mA 


lo 


Output Drive Current 


Vcc = Max.. Vo = 2.5V(3) 


-50 


— 


-180 


mA 


Vh 


Input Hysteresis 


. _ 


— 


100 


— 


mV 


ICCL 
ICCH 

Iccz 


Quiescent Power Supply Current 


Vcc = Max., ViN = GND or Vcc 




0.05 


1.5 


mA 



OUTPUT DRIVE CHARACTERISTICS FOR FCT16652T 



Symbol 


Parameter 


Test Conditions^) 


iVIin. 


Typ.<2) 


lUlax. 


Unit 


VOH 


Output HIGH Voltage 


Vcc = Min. 
ViN = ViH or ViL 


l0H = -3mA 


2.5 


3.5 


— 


V 


|0H = -12mA MIL, 
l0H = -15mAC0M'L. 


2.4 


3.5 


— • 


' V 


IOH = -24mA MIL. 
IOH'=-52mACOM'L.('') 


2.0 


3.0 


— 


V 


Vol 


Output LOW Voltage 


Vcc = Min. 
ViN = ViHorViL 


IOL= 48mA MIL 
IOL=64mACOM'L 


^^. 


0.2 


0.55 


V 


lOFF 


Input/Output Power Off Leakage 


Vcc = OV, ViN or Vo < 4.5V 


— 


— 


±100 


HA 




OUTPUT DRIVE CHARACTERISTICS FOR FCT162652T 



Symbol 


Parameter 


Test Conditions(i) 


Min. 


Typ.(2) 


Max. 


Unit 


lODL 


Output LOW Current 


Vcc = 5V, ViN = VlH or ViL, VouT= 1 .SVO) 


60 


115 


150 


mA 


lODH 


Output HIGH Current 


Vcc = 5V, ViN = VlH or ViL, VouT= 1 .SVO) 


-60 


-115 


-150 


mA 


VOH 


Output HIGH Voltage 


Vcc = Min. 
ViN = ViHorViL 


IOH = -16mA MIL. 
IOH = -24mACOM'L 


2.4 


3.3 


— 


V 


Vol 


Output LOW Voltage 


Vcc = Min. 
ViN = ViHorViL 


10L= 16mA MIL 
IOL = 24mACOM'L. 


— 


0.3 


0.55 


V 



NOTES: 

1 . For conditions shown as Max. or Min. , use appropriate value specifled under Electrical Characteristics for the applicable device type. 

2. Typical values are at Vcc = 5.0V, +25°C ambient. 

3. Not more than one output should be tested at one time. Duration of the test should not exceed one second. 

4. Duration of the condition can not exceed one second. 
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IDT54/74FCT1 6652T/AT/CT, 1 62652T/AT/CT 

FAST CMOS 16-BIT BUS TRANSCEIVER/REGISTER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



POWER SUPPLY CHARACTERISTICS 



Symbol 


Parameter 


Test Condltlonsd) 


Min. 


TVP.<2) 


Max. 


Unit 


Alec 


Quiescent Power Supply Current 
TTL Inputs HIGH 


Vcc = Max. 
ViN = 3.4V(3) 


— 


0.5 


1.5 


mA 


ICCD 


Dynamic Power Supply Current''*) 


Vcc = Max. 
Outputs Open 
xOEAB = xOtbA=GND 
One Input Toggling 
50% Duty Cycle 


ViN = Vcc 
ViN = GND 




75 


120 


MHz 


Ic 


Total Power Supply Current'^) 


Vcc = Max. 
Outputs Open 
fcP=10MHz(xCLKBA) 
50% Duty Cycle 
xOEAB = xOEeA=GND 
One Bit Toggling 
fi = 5MHz 
50% Duty Cycle 


ViN = Vcc 
VlN = GND 




0.8 


2.7 


mA 


ViN =3.4V 
ViN =GND 




1.3 


4.2 


Vcc = Max. 
Outputs Open 
fcp = 10MHz (xCLKBA) 
50% Duty Cycle 
xOEAB = xUbBA=GND 
Sixteen Bits Toggling 
fi = 2.5MHz 
50% Duty Cycle 


ViN = Vcc 
ViN = GND 




3.8 


7.5(5) 


ViN =3.4V 
ViN =GND 




8.3 


21(5) 



NOTES: 

1 . For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at Vcc = 5.0V, +25°C ambient. 

3. Per TTL driveninput (Vin= 3.4V); all other Inputs at Vcc or GND. 

4. This parameter Is not directly testable, but is derived for use in Total Power Supply Calculations. 

5. Values for these conditions are examples of the Ice formula. These limits are guaranteed but not tested. 

6. Ic = IqUIESCENT + llNPUTS + IDYNAMIC 

Ic = Ice + Alec DhNt + IccD (fcpNep/2 + flNI) 

Ice «= Quiescent Current (Icei, Icch and Iccz) 

Alec = Power Supply Current for a TTL High Input (Vin = 3.4V) 

Dh = Duty Cycle for TTL Inputs High 

Nt = Number of TTL Inputs at Dh 

IccD = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 

fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices) 

Ncp = Number of Clock Inputs at fcp 

fi = Input Frequency 

Ni = Number of inputs at fi 
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IDT54/74FCT1 6652T/AT/CT, 1 62652T/AT/CT 

FAST CMOS 16-BIT BUS TRANSCEIVER/REGISTER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



SWITCHING CHARACTERISTICS OVER OPERATING RANGE 



Symbol 


Parameter 


Condition'^' 


FCT16652T/162652T 


FCT16652AT/162652AT 


FCT16652CT/162652CT 


Unit 


Com'l. 


Mil. 


Com'l. 


Mil. 


Com'l. 


Mil. 


Min.<2) 


Max. 


Mln.<2) 


Max. 


Mln.(2) 


Max. 


Min.f^) 


Max. 


Min.(2' 


Max. 


Min.t2) 


Max. 


tPLH 
tPHL 


Propagation Delay 
Bus to Bus 


Cl = 50pF 
Rl = soon 


2.0 


9.0 


2.0 


11.0 


2.0 


6.3 


2.0 


7.7 


1.5 


5.4 


1.5 


6.0 


ns 


tPZH 
tPZL 


Output Enable Time 
xOEAB or xOEBA to Bus 


2.0 


14.0 


2.0 


15.0 


2.0 


9.8 


2.0 


10.5 


1-5 


78 


1.5 


8.9 


ns 


tPHZ 

tPLZ 


Output Disable Time 
xOEAB or xOEBAto Bus 


2.0 


9.0 


2.0 


11.0 


2.0 


6.3 


2.0 


7.7 


1.5 


6.3 


1.5 


7.7 


ns 


tPLH 
tPHL 


Propagation Delay 
Clock to Bus 


2.0 


9.0 


2.0 


10.0 


2.0 


6.3 


2.0 


7.0 


1.5 


5.7 


1-5 


6.3 


ns 


tPLH 
tPHL 


Propagation Delay xSBA or 
xSAB to Bus 


2.0 


11.0 


2.0 


12.0 


2.0 


7.7 


2.0 


8.4 


1.5 


6.2 


1.5 


7.0 


ns 


tsu 


Set-up Time HIGH or LOW 
Bus to Clock 


4.0 


— 


4.5 


— 


2.0 


— 


2.0 


— 


2.0 


— 


2.0 


— 


ns 


tH 


Hold Time HIGH or LOW 
Bus to Clock 


2.0 


— 


2.0 


— 


1.5 


— 


1.5 


— 


1.5 


— 


1.5 


— 


ns 


tw 


Clock Pulse Width 
HIGH or LOW 


6.0 


— 


6.0 


— 


5:0 


— 


5.0 


— 


5.0 


— 


5.0 


— 


ns 


tSK(o) 


Output Skew(3) 


— 


0.5 


— 


0.5 


— 


0.5 


— 


0.5 


— 


0.5 


— 


0.5 


ns 



NOTES: 

1. See test circuit and waveforms. 

2. Minimum limits are guaranteed but not tested on Propagation Delays. 

3. Skew between any two outputs, of the same package, switching in the same direction. This parameter is guaranteed by design. 
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Integrated Device Technolo^, Inc. 



FAST CMOS 
16-BIT REGISTERED 
TRANSCEIVER 



IDT54/74FCT1 6952AT/BT/CT/DT 
IDT54/74FCT1 62952AT/BT/CT/DT 



FEATURES: 

• Common features: 

- 0.5 MICRON CEMOS™ Technology 

- High-speed, low-power CEMOS replacement for 
ABT functions 

- Typical tSK(o) (Output Skew) < 250ps 

- ESD > 2000V per MIL-STD-883, Method 301 5; 
> 200V using machine model (C = 200pF, R = 0) 

- 25 mil Center SSOP and Cerpack Packages 

- Extended commercial range of -40°C to +85°C 

- Vcc = 5V±10% 

- Speed grades same as FCT-T Octals 
. Features for FCT16952AT/BT/CT/DT: 

- High drive outputs (-32mA Ioh, 64mA lOL) 

- Power off disable outputs permit "live insertion" 

- Typical VoLP (Output Ground Bounce) < 1 .OV at 
Vcc = 5V, Ta = 25°C 

• Features for FCT162952AT/BT/CT/DT: 

- Balanced Output Drivers: ±24mA (commercial), 

±16mA (military) 

- Reduced system switching noise 

- Typical VoLP (Output Ground Bounce) < 0.6V at 
Vcc = 5V,Ta = 25'='C 

DESCRIPTION: 

The IDT54/74FCT16952AT/BT/CT/DT and IDT54/ 
74FCT162952AT/BT/CT/DT 16-bit registered transceivers 



are built using advanced CEMOS, dual metal CMOS technol- 
ogy. These high-speed, low-power devices are organized as 
two independent 8-bit D-type registered transceivers with 
separate input and output control for each set to permit 
independent control of data flow in either direction. For 
example, the A-to-B Enable (xCEAB) must be LOW in order 
to enter data from the A port. xCLKAB controls the clocking 
function. WhenxCLKABtogglesfrom LOW-to-HIGH, t he data 
present on the A port will be clocked into the register. xOEAB 
performs the output enable function on the B port. D ata flow 
from B port to A port is similar but requires using xCEBA, 
xCLKBA, and xOEBA inputs. The flow-through organization 
of signal pins facilitates ease of layout. Full 16-bit operation 
can be achieved by tying the control pins of the independent 
transceivers together. All inputs are designed with hysteresis 
for improved noise margin. 

The IDT54/74FCT16952AT/BT/CT/DT are ideally suited 
for driving high capacitance loads and low impedance 
backplanes. The output buffers are designed with Power-Off 
Disable capability to allow "live insertion" of boards when used 
as backplane drivers. 

The IDT54/74FCT162952AT/BT/CT/DT have balanced 
output drive with current limiting resistors. This offers low 
ground bounce, minimal undershoot, and controlled output 
fall times-reducing the need for external series terminating 
resistors. The IDT54/74FCT162952AT/BT/CT/DT are plug-in 
replacements for the IDT54/74FCT16952AT/BT/CT/DTand 
54/74ABT16952 for on-board bus interface applications. 



FUNCTIONAL BLOCK DIAGRAM 
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CEMOS is a trademark of Integrated Device Technology, inc. 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



MAY 1992 



@1 992 Integrated Device Technology, Inc. 
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IDT54/74FCT1 6952AT/BT/CT/DT, 1 62952AT/BT/CT/DT 
FAST CMOS 16-BIT REGISTERED TRANSCEIVER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



PIN CONFIGURATIONS 



lOEAB [^ 
1CLKAB [ 
1CEAB [ 
GND [ 
1A1[Z 
1A2 I 
Vcc| 
1A3 [^ 
1A4 [ 
1A5 [ 
GND [ 
1A6 [^ 
1A7 [^ 
1A8 [ 
2A1 [^ 
2A2 [^ 
2A3 1^ 
GND [ 
2A4 [^ 
2A5 [ 
2A6 [ 
Vcc[ 
2A7 [ 
2A8 [ 
GND [ 
2CEAB [ 
2CLKAB [ 
2OEAB I 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 



56 
55 
54 
53 
52 
51 
50 
49 
48 
47 
46 
45 
44 
S056-1 43 
42 



Z] 



Z] 



41 

40 

39 

38 

37 

36 

35 

34 

33 

32 

31 

30 p] 

29 I 



1OEBA 

1CLKBA 

1CEBA 

GND 

1B1 

1B2 

Vcc 

1B3 

1B4 

1B5 

GND 

1B6 

1B7 

iBs 

2B1 

2B2 

2B3 

GND 

2B4 

2B5 

2B6 

Vcc 

2B7 

2B8 

GND 

2CEBA 

2CLKBA 

2OEBA 





1 
2 
3 
4 
5 

6 

7 

8 

9 

10 

11 

12 

13 

14 E£ 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 


56 
55 
54 
53 
52 
51 
50 
49 
48 
47 
46 
45 
44 




10EAB ' 








in KAP 1 








i^EAB 1 








(^NP 1 








1A1 1 








lA? 1 








Vnn 1 








1A'' 1 








1A4 1 








lA-^ 1 








RNP 1 








^/\f' 1 








1A7 1 






)6-1 43 
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41 
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36 
35 
34 
33 
32 
31 
30 
29 




iA« 1 








?A1 1 








2A'' ' 








?A'' 1 








r^NP 1 








?A4 1 








pA"^ I 








?A« 1 








Vnn 1 








?A7 1 








?Ap I 








^NP 1 








nPFAR 1 








?n KAP 1 








"OEAB ' 
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2B7 
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SSOP 
TOP VIEW 



CERPACK 
TOP VIEW 
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IDT54/74FCT16952AT/BT/CT,/DT162952AT/BT/CT/DT 
FAST CMOS 16-BIT REGISTERED TRANSCEIVER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



PIN DESCRIPTION 



Pin Names 


Description 


xOEAB 


A-to-B Output Enable Input (Active LOW) 


xOEBA 


B-to-A Output Enable Input (Active LOW) 


xCEAB 


A-to-B Clock Enable Input (Active LOW) 


xCEBA 


B-to-A Clock Enable Input (Active LOW) 


xCLKAB 


A-to-B Clock Input 


xCLKBA 


B-to-A Clock Input 


xAx 


A-to-B Data Inputs or B-to-A 3-State Outputs 


xBx 


B-to-A Data Inputs or A-to-B 3-State Outputs 



ABSOLUTE MAXIMUM RATINGS^^^ 



Symbol 


Rating 


Commerclai 


IVIilitary 


Unit 


Vterm(2) 


Terminal Voltage 
with Respect to 
GND 


-0.5 to +7.0 


-0.5 to +7.0 


V 


Vterm{3) 


Terminal Voltage 
with Respect to 
GND 


-O.StoVcc 


-0.5 to Vcc 


V 


Ta 


Operating 
Temperature 


-40 to +85 


-55 to +125 


°c 


Tbias 


Temperature 
Under Bias 


-55 to +125 


-65 to +135 


°c 


TSTG 


Storage 
Temperature 


-55 to +125 


-65 to +150 


°c 


Pt 


Power Dissipation 


1.0 


1.0 


w 


lOUT 


DC Output 
Current 


-60 to +120 


-60 to +120 


mA 



NOTES: 251 5 Ink 03 

1 . Stresses greater than those listed under ABSOLUTE MAXI MUM RATI NGS 
may cause permanent damage to the device. TTils is a stress rating only 
and functional operation of the device at these or any other conditions 
above those indicated in the operational sections of this specification is 
notimplied. Exposure to absolute maximum rating condifionsfor extended 
periods may affect reliability. 

2. All device terminals except FCT1 62XXXT Output and I/O terminals. 

3. Output and I/O terminals for FCT162XXXT. 



FUNCTION TABLE<^'^) 



Inputs 


Outputs 


xCEAB 


xCLKAB 




xAx 


xBx 


XOEAB 


H 


X 


L 


X 


B(2) 


X 


L 


L 


X 


B(2) 


L 


t 


L 


L 


L 


L 


t 


L 


H 


H 


X 


X 


H 


X 


Z 



NOTES: 25i 5tbi02 

1. A-to-B data flow is shown: B-to-A data flow is similar but uses, xCEBA, 
xCLKBA, and xOEM. 

2. Level of B before the indicated steady-state input conditions were 
established. 

3. H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Don't Care 

T = LOW-to-HIGH Transition 
Z = High Impedance 

CAPACITANCE (Ta = +25°C, f = 1 .OMHz) 



Symbol 


ParameteKi) 


Conditions 


Typ. 


Max. 


Unit 


CiN 


input 
Capacitance 


ViN =0V 


4.5 


6.0 


PF 


Ci/o 


I/O 
Capacitance 


VOUT = OV 


5.5 


8.0 


PF 



NOTE: 2515 Ink 04 

1 . This parameter is measured at characterization but not tested. 
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IDT54/74FCT1 6952AT/BT/CT/DT, 1 62952AT/BT/CT/DT 
FAST CMOS 16-BIT REGISTERED TRANSCEIVER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 

Following Conditions Apply Unless Otherwise Specified: 

Commercial: Ta = -^CC to +85°C, Voc = 5.0V + 1 0%; Military: Ta = -55°C to +1 25°C, Voc = 5.0V ± 1 0% 



Symbol 


Parameter 


Test Conditions^'') 


IVIin. 


Typ.(2) 


Max. 


Unit 


VlH 


Input HIGH Level 


Guaranteed Logic HIGH Level 


2.0 


— 


— 


V 


ViL 


Input LOW Level 


Guaranteed Logic LOW Level 


— 


— 


0.8 


V 


llH 


Input HIGH Current (Input pins) 


Voc = Max. 


Vi = Vcc 


— 


— 


±5 


ma 


Input HIGH Current (I/O pins) 


— 


— 


±15 


IlL 


Input LOW Current (Input pins) 


Vi = GND 


— 


— 


±5 


Input LOW Current (I/O pins) 


— 


— 


±15 


lOZH 


High Impedance Output Current 
(3-State Output pins) 


Vcc = Max. 


Vo=2.7V 


— 


— 


±10 


mA 


lOZL 


Vo = 0.5V 


— 


— 


±10 


VIK 


Clamp Diode Voltage 


Vcc = Min., liN =-18mA 


— 


-0.7 


-1.2 


V 


Ids 


Short Circuit Current 


Vcc = Max., Vo = GND(3) 


-80 


-140 


-200 


mA 


lo 


Output Drive Current 


Vcc = Max., Vo = 2.5V(3) 


-50 


— 


-180 


mA 


Vh 


Input Hysteresis 


— 


— 


100 


— 


mV 


ICCL 
ICCH 

Iccz 


Quiescent Power Supply Current 


Vcc = Max., ViN = GND or Vcc 




0.05 


1.5 


mA 



OUTPUT DRIVE CHARACTERISTICS FOR FCT16952T 



Symbol 


Parameter 


Test Conditions(i) 


i\/l!n. 


Typ.(2) 


iUlax. 


Unit 


VOH 


Output HIGH Voltage 


Vcc = Min. 
ViN = ViHorViL 


IOH = -3mA 


2.5 


3.5 


— 


V 


IOH = -12mA MIL. 
IOH = -15mACOM'L. 


2.4 


3.5 


— 


V 


IOH = -24mA MIL. 
IOH = -32mACOM'L.W 


2.0 


3.0 


— 


V 


Vol 


Output LOW Voltage 


Vcc = Min. 
ViN = ViH or ViL 


IOL= 48mA MIL. 
IOL=64mACOMl. 


— 


0.2 


0.55 


V 


lOFF 


Input/Output Power Off Leakage 


Vcc = OV, ViN or Vo <, 4.5V 


— 


— 


±100 


ma 




OUTPUT DRIVE CHARACTERISTICS FOR FCT162952T 



Symbol 


Parameter 


Test Conditions(i) 


Min. 


Typ.(2) 


Max. 


Unit 


lODL 


Output LOW Current 


Vcc = 5V, ViN = VlH or ViL, V0UT= 1 .5V(3) 


60 


115 


150 


mA 


lODH 


Output HIGH Current 


Vcc = 5V, ViN = VlH or Vil, Vout= 1 .5V(3) 


-60 


-115 


-150 


mA 


VOH 


Output HIGH Voltage 


Vcc = Min. 
ViN = VlH or Vil 


l0H = -16mA MIL. 
IOH = -24mACOM'L. 


2.4 


3.3 


— 


V 


Vol 


Output LOW Voltage 


Vcc = Min. 
ViN = VlH or Vil 


|0L= 16mA MIL 
IOL = 24mACOM'L 


— 


0.3 


0.55 


V 



NOTES: 

1 . For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at Vcc = 5.0V, +25°C ambient. 

3. Not more than one output should be tested at one time. Duration of the test should not exceed one second. 

4. Duration of the condition can not exceed one second. 
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IDT54/74FCT1 6952AT/BT/CT,/DT 1 629S2AT/BT/CT/DT 
FAST CMOS 16-BIT REGISTERED TRANSCEIVER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



POWER SUPPLY CHARACTERISTICS 



Symbol 


Parameter 


Test Conditions'^) 


iVIin. 


Typ.«2) 


Max. 


Unit 


Alec 


Quiescent Power-Supply • 
Current TTL Inputs HIGH 


Vcc = Max. 
ViN=.3.4V<3) 


— ■ 


0.5 


1.5 


mA 


ICCD : 


Dynamic Power Supply Current**' 


Vcc = Max., Outputs Open 
xOEAEiorxQEBA = GND 
One Input Toggling 
50% Duty Cycle 


ViN = Vcc 
ViN = GND 




75 


120 


HA/ 
MHz 


Ic 


Total Power Supply Current'^' 


Vcc = Max., Outputs Open 
fCP= 10MHz (xCLKAB) 
50% Duty Cycle 
xUESB = xCB^=GND 
xOEBA = Vcc 
One Bit Toggling 
fi = 5MHz 
50% Duty Cycle 


ViN = Vcc 
ViN = GND 




0-8 


2.7 


mA 


ViN = 3.4V 
ViN = GND 




1.3 


4.2 


Vcc = Max., Outputs Open 
fcp= 10MHz (xCLKAB) 
50% Duty Cycle 
xOEAB = xCEAB = GND 
xObBA = Vcc 
Sixteen Bits Toggling 

fi = 5MHz 

50% Duty Cycle 


ViN = Vcc 
ViN = GND 




3.8 


7.5(5) 


ViN = 3.4V 
VlN = GND 




8.3 


21(5) 



NOTES: 

1 . For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 
'2. Typical values are at Vcc = 5.0V, +25°C ambient. 

3. Per TTL driven input (ViN- 3.4V); all other inputs at Vcc or GND. 

4. This parameter is not directly testable, but is derived for use in Total Power Supply Calculations. 

5. Values for these conditions are examples of the Ice formula! These limits are guaranteed but not tested. 

6. Ic = Iquiescent + Iinputs + Idynamic ' , . ', 
Ic = Ice + Alec DhNt + IccD (fcpNcp/i2 + fiNi) 

Ice = Quiescent Current (Iccl, Icoh and Iccz) 

Alec = Power Supply Current for a TTL High Inpiit (ViN = 3.4V) 

Dh = Duty Cycle for TTL Inputs High 

NlT = Number of TTL Inputs at Dh . 

IccD = Dynamic Current Caused by an input Transition Pair (HLH or" LHL) 

fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices) 

Ncp = Number of Clock Inputs at fcp 

fi = Input Frequency 

Ni = Number of Inputs at fi 



5.11 



IDT54/74FCT1 6952AT/BT/CT/DT, 1 62952AT/BT/CT/DT 
FAST CMOS 16-BIT REGISTERED TRANSCEIVER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



SWITCHING CHARACTERISTICS OVER OPERATING RANGE 












Symbol 


Parameter 


Condltlonfi' 


FCT1 6952AT/1 62952AT 


FCT16952BT/162952BT 


Unit 


Com'l. 


Mil. 


Com'L 


Mil. 


Min.(2) 


Max. 


Mln.<2) 


Max. 


Min.P) 


Max. 


Min.(2) 


Max. 


tPLH 
tPHL 


Propagation Delay 

xCLKAB, xCLKBA to xBx, xAx 


CL = 50pF 
Rl = 500Q 


2.0 


10.0 


2.0 


11.0 


2.0 


7.5 


2.0 


8.0 


ns 


tPZH 
tPZL 


Output Enable Time 
xOEBA, xOEAB to xAx, xBx 


1.5 


10.5 


1.5 


13.0 


1-5 


8.0 


1.5 


8.5 


ns 


tPHZ 
tPLZ 


Output Disable Time 
xOEBA, xOEAB to xAx, xBx 


1.5 


10.0 


1.5 


10.0 


1.5 


7.5 


1.5 


8.0 


ns 


tsu 


Set-up Time, HIGH or LOW 
xAx, xBx to xCLKAB, xCLKBA 


2.5 


— 


2.5 


— . 


2.5 


— ■ ' 


2.5 


-r- 


ns 


tH 


Hold Time HIGH or LOW 
xAx, xBx to xCLKAB, xCLKBA 


2.0 


— 


2.0 


■ — 


1.5 


— ■ 


1.5 


— 


ns 


tsu 


Set-up Time, HIGH or LOW 
xCeAB,xCeBA to xCLKAB, 
xCLKBA 


3.0 


~ 


3.0 




3.0 




3.0 


" 


ns 


tH 


Hold Time HIGH or LOW 
xCEAB,xCEBA to xCLKAB, 
xCLKBA 


2.0 


_ , 


2.0 


' 


2.0 


' 


2.0 


■ 


ns 


tw 


Pulse Width HIGH or LOW 
xCLKAB or xCLKBA^) 


3.0 


— 


3.0 


— 


3,0 


.— 


3.0 


— ■ 


ns 


tSK(o) 


Output SkewW 


— 


0.5 


— 


0.5 


— 


0.5 


— 


0.5 


ns 



Symbol 


Parameter 


Condition'^) 


FCT1 6952CT/1 62952CT 


FCT16952DT/162952DT 


Unit 


Com'l. 


Mil. 


Com'l. 


Mil. 


Min.(2) 


Max. 


Mln.(') 


Max. 


Mln.(2) 


Max. 


Min.(2) 


Max. 


tPLH 
tPHL 


Propagation Delay 

xCLKAB, xCLKBA to xBx. xAx 


Cl = 50pF 
Rl = soon 


2.0 


6.3 


2.0 


7.3 


2.0 


4.5 


' — 


— ■ • 


ns 


tPZH 
tPZL 


Output Enable Time 
xOEBA, xOEAB to xAx, xBx 


1.5 


7.0 


1.5 


8.0 


1.5 


5.6 


— 


— 


ns 


tPHZ 
tPLZ 


Output Disable Time 
xOEBA, xOEAB to xAx, xBx 


1.5 


6.5 


1.5 


7.5 


1.5 


4.3 


— 


— , 


ns 


tsu 


Set-up Time, HIGH or LOW 
xAx, xBx to xCLKAB, xCLKBA 


2.5 


— 


2.5 


— 


1.5 


— . . 


— 


— . 


ns 


tH 


Hold Time HIGH or LOW 
xAx, xBx to xCLKAB, xCLKBA 


1.5 


— 


1.5 


— 


1.0 


— ■ 


— 


— ■' 


ns 


tsu 


Set-up Time, HIGH or LOW 


3.0 


" 


3.0 


" 


2.0 


" 


' 


~ 


ns 


xCEAB, xCEBAto xCLKAB, 
xCLKBA 


tH 


Hold Time HIGH or LOW 
xCeAB, xCEBAto xCLKAB, 
xCLKBA 


2.0 


— 


2.0 


, 


1.0 




" 




ns 


tw 


Pulse Width HIGH or LOW 
xCLKAB or xCLKBA(3) 


3.0 


— 


3.0 


— 


3;o 


— 


— / 


— 


ns 


tSK(o) 


Output SkewW 


— 


0.5 


— 


0.5 


— 


0.5 


— ' 


— 


ns 



NOTES: 

1 . See test circuits and waveforms. 

2. Minimum limits are guaranteed but not tested on Propagation Delays. 

3. Tliis parameter is guaranteed but not tested. 

4. Skew between any two outputs, of the same package, switching in the same direction. This parameter is guaranteed by design. 
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Integrated Device Technology, Inc. 



FAST CMOS 18-BIT 
REGISTER 



I DT54/74FCT1 6823AT/BT/CT 
IDT54/74FCT1 62823AT/BT/CT 



FEATURES: 

• Common features: 

- 0.5 MICRON CEMOS™ Technology 

- High-speed, low-power CEMOS replacement for 
ABT functions 

- Typical tSK(o) (Output Skew) < 250ps 

- ESD > 2000V per MIL-STD-883, Method 3015; 
> 200V using machine model (C = 200pF, R = 0) 

- 25 mil Center SSOP and Cerpack Packages 

- Extended commercial range of -40°C to +85''C 

- Vcc = 5V±10% 

- Speed grades same as FCT-T 9-bit functions 
. Features for FCT16823AT/BT/CT: 

- High drive outputs (-32mA loH, 64mA lOL) 

- Power off disable outputs permit "live insertion" 

- Typical VoLP (Output Ground Bounce) < 1 .OV at 
Vcc = 5V, Ta = 25°C 

. Features for FCT162823AT/BT/CT: 

- Balanced Output Drivers: ±24mA (commercial), 

±1 6mA (military) 

- Reduced system switching noise 

- Typical VoLP (Output Ground Bounce) < 0.6V at 
Vcc = 5V,Ta = 25°C 



DESCRIPTION: 

The IDT54/74FCT16823AT/BT/CT and IDT54/ 
74FCT162823AT/BT/CT 18-bit bus interface registers are 
built using advanced CEMOS, dual metal CMOS technology. 
T hese hig h-speed, lo w-pow er registers with clock enable 
(xCLKEN) and clear (xCLR) controls are ideal for parity bus 
interfacing in high-performance synchronous systems. The 
control inputs are organized to operate the device as two 9-bit 
registers or one 18-bit register. Flow-through organization of 
signal pins facilitates ease of layout. All inputs are designed 
with hysteresis for improved noise margin. 

The IDT54/74FCT16823AT/BT/CT are ideally suited for 
driving high capacitance loads and low impedance backplanes. 
The output buffers are designed with Power-Off Disable 
capability to allow "live insertion" of boards when used as 
backplane drivers. 

The IDT54/74FCT1 62823AT/BT/CT have balanced output 
drive with current limiting resistors. This offers low ground 
bounce, minimal undershoot, and controlled output fall times- 
reducing the need for external series terminating resistors. 
The IDT54/74FCT1 62823AT/BT/CT are plug-in replacements 
for the IDT54/74FCT16823AT/BT/CT and 54/74ABT1 6823 
for on-board interface applications. 



FUNCTIONAL BLOCK DIAGRAM 



10E- 
iCLR 






fT^ 




H> — 1 




iCLK - 




V 








iCLKEN - 


^ 












iDi 


1 






1 




R 

>c 

D - 


■^ 


— 




^ 








^ 


y 



1Q1 



2CLKEN 



TO 8 OTHER CHANNELS 




TO 8 OTHER CHANNELS 2772drw02 



CEMOS is a tradamaik of Integrated Device Technology, Inc. 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 
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DSC-4238/1 
1 



IDT54/74FCT16823AT/BT/CT, 162823AT/BT/CT 
FAST CMOS 18-BIT REGISTER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



PIN CONFIGURATIONS 

— I iCLK 



iCLR d 1 

lOE I 2 

lQi [^ 3 

GND [^ 4 

1Q2 [^ 5 

1Q3 [z: 

Vcc [^ 

1Q4 ^ 
1Q5 \^ 

1Q6 [:: 

GND [^ 

1Q7 [:: 

1Q8 [^ 

iQg [^ 

2Q2 [^ 
2Q3 d 

GND [;]i 
2Q4 \ZZ 

2Q5 [:i 

2Q6 Id 

Vcc [d 
2Q7 Q 

2Q8 [z 
GND n;;;^ 
2Q9 [^ 
20E I 

2CLR [^ 



\_/ 



4 S056-1 43 



30 
29 



iCLKEN 

~~] 1D1 

— I GND 

I 1D2 

I 1D3 

Vcc 

1D4 

1D5 

I 1D6 

GND 
I 1D7 
I 1D8 
1D9 
2D1 
2D2 
2D3 
GND 
I 2D4 
2D5 
I 2D6 
35 ^ Vcc 
34 [^ 2D7 
2Da 

32 □ GND 
31 ^ 2D9 



J 2CLKEN 
I 2CLK 



iCLR 
1OE 
1Q1 

GND 
1Q2 
1Q3 
Vcc 
1Q4 
1Q5 
1Q6 

GND 
1Q7 
1Q8 
1Q9 
2Q1 
2Q2 
2Q3 

GND 
2Q4 
2Q5 
2Q6 
Vcc 
2Q7 
2Q8 

GND 
2Q9 
2OE 

2CLR 





1 56 

2 55 

3 54 

4 53 

5 52 

6 51 

7 50 

8 49 

9 48 

10 47 

11 46 

12 45 

13 -44 










































































































14 E56-1 43 

15 42 

16 41 

17 40 

18 39 

19 38 

20 37 

21 36 

22 35 

23 34 

24 33 

25 32 

26 31 

27 30 

28 29 





























































































































iCLK 



iCLKEN 

1D1 

GND 

1D2 

1D3 

Vcc 

1D4 

1D5 

1D6 

GND 

1D7 

IDs 

1D9 

2D1 

2D2 

2D3 

GND 

2D4 

2D5 

2D6 

Vcc 

2D7 

2D8 

GND 

2D9 

2CLKEN 

2CLK 




SSOP 
TOP VIEW 



CERPACK 
TOP VIEW 
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IDT54/74FCT1 6823AT/BT/CT, 1 62823AT/BT/CT 
FAST CMOS 18-BIT REGISTER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



PIN DESCRIPTION 



Pin Names 


Description 


xDx 


Data inputs 


xCLK 


Clock Inputs 


xCLKEN 


Clock Enable Inputs (Active LOW) 


xCLR 


Asynchronous clear Inputs 
(Active LOW) 


xUE 


Output Enable Inputs (Active LOW) 


xQx 


3-State Outputs 



FUNCTION TABLE^^^ 



inputs 


Outputs 


Function 


xOE 


xCUR 


xCLKEN 


xCLK 


xDx 


xQx 


H 


X 


X 


X 


X 


Z 


HighZ 


L 


L 


X 


X 


X 


L 


Clear 


L 


H 


H 


X 


X 


Q(2) 


Hold 


H 


H 


L 


t 


L 


Z 


Load 


H 


H 


L 


T 


H 


Z 


L 


H 


L 


t 


L 


L 


L 


H 


L 


t 


H 


H 



NOTES: 2772tbl02 

1. H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Don't Care 

Z = High Impedance 

2. Output level before indicated steady-state input conditions were estab- 
lished. 



ABSOLUTE MAXIMUM RATINGS^^) 



CAPACITANCE (Ta= +25°C, f = 1 OMHz) 



Symbol 


Rating 


Commercial 


Military 


Unit 


VTERM(2) 


Terminal Voltage 
with Respect to 
GND 


-0.5 to +7.0 


-0.5 to +7.0 


V 


Vterm(3) 


Terminal Voltage 
with Respect to 
GND 


-0.5 to Vcc 


-0.5 to Vcc 


V 


Ta 


Operating 
Temperature 


-40 to +85 


-55 to +125 


''C 


Tbias 


Temperature 
Under Bias 


-55 to +125 


-65 to +135 


°c 


TSTG 


Storage 
Temperature 


-55 to +125 


-65 to +150 


°c 


Pt 


Power Dissipation 


1.0 


1.0 


w 


lOUT 


DC Output 
Current 


-60 to +120 


-60 to +120 


mA 



NOTES: 2772 Ink 03 

1 . StressesgreatertJianthoselistedunderABSOLUTEMAXIMUMRATINGS 
may cause permanent damage to the device. TTiis is a stress rating only 
and functional operation of the device at these or any other conditions 
above those indicated in the operational sections of this specification is 
notimplied. Exposureto absolute maximum rating conditionsfor extended 
periods may affect reliability. 

2. All device terminals except FCT1 62XXXT Output and I/O terminals. 

3. Output and I/O terminals for FCT1 62XXXT. 



Symbol 


Parameter^) 


Conditions 


Typ. 


iVIax. 


Unit 


CiN 


Input 
Capacitance 


ViN = ov 


4.5 


6.0 


pF 


COUT 


Output 
Capacitance 


VouT = ov 


5.5 


8.0 


pF 



NOTE: 2772 Ink 04 

1 . This parameter is measured at characterization but not tested. 
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IDT54/74FCT16823AT/BT/CT, 162823AT/BT/CT 
FAST CMOS 18-BIT REGISTER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 

Following Conditions Apply Unless Otherwise Specified: 

Commercial: Ta = -40°C to +85°C, Voc = 5.0V ± 10%; Military: Ta = -55°C to +125''C, Vcc= 5.0V + 10% 



Symbol 


Parameter 


Test Conditions(i) 


MIn. 


Typ.(2) 


Max. 


Unit 


VlH 


Input HIGH Level 


Guaranteed Logic HIGH Level 


2.0 


— 


— 


V 


VIL 


Input LOW Level 


Guaranteed Logic LOW Level 


— 


— 


0.8 


V 


llH 


Input HIGH Current (Input pins) 


Voc = Max. 


Vi = Vcc 


— 


— 


±5 


HA 


Input HIGH Current (I/O pins) 


— 


— 


±15 


IlL 


Input LOW Current (Input pins) 


Vi = GND 


— 


— 


±5 


Input LOW Current (I/O pins) 


— 


— 


±15 


lOZH 


High Impedance Output Current 
(3-State Output pins) 


Voc = Max. 


Vo=2.7V 


— 


— 


±10 


fiA 


lOZL 


Vo = 0.5V 


— 


— 


±10 


VIK 


Clamp Diode Voltage 


Vcc = Min., liN =-18mA 


— 


-0.7 


-1.2 


V 


los 


Short Circuit Current 


Voc = Max., Vo = GND(3) 


-80 


-140 


-200 


mA 


Id 


Output Drive Current 


Voc = Max., Vo = 2.5V(3) 


-50 


— 


-180 


mA 


Vh 


Input Hysteresis 


— 


— 


100 


— 


mV 


ICCL 
ICCH 

Iccz 


Quiescent Power Supply Current 


Voc = Max., ViN = GND or Vcc 




0.05 


1.5 


mA 



OUTPUT DRIVE CHARACTERISTICS FOR FCT16823T 



Symbol 


Parameter 


Test Condlt!ons(i) 


Min. 


Typ.(2) 


Max. 


UnH 


VOH 


Output HIGH Voltage 


Vcc = Min. 
ViN = ViHorViL 


IOH = -3mA 


2.5 


3.5 


— 


V 


|0H = -12mA MIL. 
IOH = -15mACOM'L. 


2.4 


3.5 


— 


V 


IOH = -24mA MIL. 
IOH = -32mACOM'L('») 


2.0 


3.0 


— 


V 


Vol 


Output LOW Voltage 


Vcc = Min. 
ViN = ViHorViL 


IOL= 48mA MIL. 
IOL=64mACOM'L. 


— 


0.2 


0.55 


V 


lOFF 


Input/Output Power Off Leakage 


Vcc = OV, ViN or Vo < 4.5V 


— 


— 


±100 


ma 




OUTPUT DRIVE CHARACTERISTICS FOR FCT162823T 



Symbol 


Parameter 


Test Conditions(i) 


Min. 


Typ.(2) 


Max. 


Unit 


lODL 


Output LOW Current 


Vcc = 5V, ViN = VlH or ViL, Vout= 1 .5V(3) 


60 


115 


150 


mA 


lODH 


Output HIGH Current 


Vcc = 5V, ViN = VlH or Vil, Vout= 1 .5V(3) 


-60 


-115 


-150 


mA 


VOH 


Output HIGH Voltage 


Vcc = Min. 
ViN = VlH or Vil 


|0H = -16mA MIL. 
IOH = -24mACOM'L. 


2.4 


3.3 


— 


V 


Vol 


Output LOW Voltage 


Vcc = Min. 
ViN = VlH or Vil 


|0L= 16mA MIL. 
IOL = 24mACOM'L. 


— 


0.3 


0.55 


V 



NOTES: 

1 . For conditions shown as ^4ax. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at Vcc = 5.0V, +25''C ambient. 

3. Not more than one output should be tested at one time. Duration of the test should not exceed one second. 

4. Duration of the condition can not exceed one second. 
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IDT54/74FCT16823AT/BT/CT, 162823AT/BT/CT 
FAST CMOS 18-BIT REGISTER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



POWER SUPPLY CHARACTERISTICS 












Symbol 


Parameter 


Test Conditions(i) 


Min. 


TYp.<2) 


Max. 


Unit 


Alec 


Quiescent Power Supply Current 
TTL Inputs HIGH 


Vcc = Max. 
ViN=3.4V(3) 


— 


0.5 


1.5 


mA 


ICCD 


Dynamic Power Supply Current^ 


Vcc = Max. 
Outputs Open 
xOE = xCLKEN = GND 
One Input Toggling 
50% Duty Cycle 


ViN = Vcc 
ViN = GND 




75 


120 


HA/ 
MHz 


Ic 


Total Power Supply Current'^' 


Vcc = Max. 
Outputs Open 
fcp= 10MHz 
50% Duty Cycle 
xUE"=xCEKEFI=GND 
atfi = 5MHz 
50% Duty Cycle 
One Bit Toggling 


ViN = Vcc 
VlN=GND 




0.8 


2.7 


mA 


VlN=3.4V 
VlN=GND 




1.3. 


4.2 


Vcc = Max. 
Outputs Open 
fcp= 10MHz 
50% Duty Cycle 
xOE = xCLKEN = GND 
at fi = 2.5MHz 
50% Duty Cycle 
Eighteen Bits Toggling 


,V|N = Vcc 
ViN = GND 




4.2 


8.1(5) 


VlN = 3.4V 
VlN = GND 




9.2 


23.1(5) 



NOTES: 

1 . For conditions shown as max. or min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at Vcc = 5.0V, +25°C amljient. 

3. Per TTL driven Input (Vin = 3.4V); all other Inputs at Vcc or GND. 

4. This parameter is not directly testable, but is derived for use In Total Power Supply Calculations. 

5. Values for these conditions are examples of the loo formula. These limits are guaranteed but not tested. 

6. IC-lQUlESCENT+llNPUTS + lDYNAMIC . . 

Ic = Ice + Alec DhNt + IccD (fcpNcp/2 + fiNi) 

Ice = Quiescent Current (IccL, IccH and Iccz) 

Alee = Power Supply Current for a TTL High Input (Vin = 3.4V) 

Dh = Duty Cycle for TTL Inputs High 

Nt = Number of TTL Inputs at Dh 

Iceo- Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 

fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices) 

Ncp = Number of Clock Inputs at fep 

fi = Input Frequency ., 

Ni = Number of Inputs at fi , ' 
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IDT54/74FCT1 6823AT/BT/CT, 1 62823AT/BT/CT 
FAST CMOS 18-BIT REGISTER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



SWITCHING CHARACTERISTICS OVER OPERATING RANGE 


















Symbol 


Parameter 


ConditlonsO 


FCT16823AT/162823AT 


FCT16823BT/162823BT 


FCT1 6823CT/1 62823CT 


Unit 


Com'l. 


MIL 


Com'l. 


Mil. 


Com'l. 


Mil. 


MIn.f* 


Max. 


Min.P 


Max. 


Mln.(2 


Max. 


Mln.<2 


Max. 


Mln.(2 


Max. 


Mln.<2 


Max. 


tPLH 
tPHL 


Propagation Delay 
xCLK to xQx 


Cl = SOpF 
Rl = soon 


1.S 


10.0 


1.5 


11.5 


1.5 


7.5 


1.5 


8.5 


1.5 


6.0 


1.5 


7.0 


ns 


Cl = 300pF(3) 

Rl = soon 


1.5 


20.0 


1.5 


20.0 


1.5 


15.0 


1.5 


16.0 


1.5 


12.5 


1.5 


13.5 


tPHL 


Propagation Delay 
xCLK to xQx 


Cl = SOpF 
Rl = soon 


1.S 


14.0 


1.5 


15.0 


1.5 


9.0 


1.5 


9.5 


1.5 


8.0 


1.5 


8.5 


ns 


tPZH 
tPZL 


Output Enable Time 
xOE toxQx 


Cl = SOpF 
Rl = soon 


1.5 


12.0 


1.5 


13.0 


1.5 


8.0 


1.5 


9.0 


1.5 


7.0 


1.5 


8.0 


ns 


CL = 300pF(3) 
Rl = soon 


1.S 


23.0 


1.5 


25.0 


1.5 


15.0 


1.5 


16.0 


1.5 


12.5 


1.5 


13.5 


tPHZ 
tPLZ 


Output Disable Time 
xOE to xQx 


Cl = 5pF(3) 
Rl = soon 


1.S 


7.0 


1.5 


8.0 


1.5 


6.5 


1.5 


7.0 


1.5 


6.2 


1.5 


6.2 


ns 


Cl = SOpF 
Rl = soon 


1.5 


8.0 


1.5 


9.0 


1.5 


7.5 


1.5 


8.0 


1.5 


6.5 


1.5 


6.5 


tsu 


Set-up Time HIGH or LOW 
xDx to xCLK 


Cl = SOpF 
Rl = soon 


4.0 


— 


4.0 


— - 


3.0 


— ■ 


3.0 


— 


3.0 


— 


3.0 


— 


ns 


tH 


Hold Time HIGH or LOW 
xDx to xCLK 


2.0 


— 


2.0 


— 


1.5 


— 


1.5 


— 


1.5 


— 


1.5 


— 


ns 


tsu 


Set-up Time HIGH or LOW 
xCLKEN to xCLK 


4.0 


— 


4.0 


— 


3.0 


— 


3.0 


— 


3.0 


— 


3.0 


— 


ns 


tH 


Hold Time HIGH or LOW 
xCLKENtoxCLK 


2.0 


— 


2.0 


— 





— 





— 





— 





— 


ns 


tw 


xCLK Pulse Width 
HIGH or LOW 


7.0 


— 


7.0 


— 


6.0 


— 


6.0 


— 


6.0 


— 


6.0 


— 


ns 


tw 


xCLR Pulse Width LOW 


6.0 


— 


7.0 


— 


6.0 


— 


6.0 


— 


6.0 


— 


6.0 


— 


ns 


tREM 


Recovery Time xCLR to 
xCLK 


6.0 


— 


7.0 


— 


6.0 


— 


6.0 


— 


6.0 


— 


6.0 


— 


ns 


tSK(o) 


Output Skew('*) 


— 


0.5 


— 


0.5 


— 


0.5 


— 


0.5 


— 


0.5 


— 


0.5 


ns 




NOTES: 

1 . See test circuit and waveforms. 

2. Minimum limits are guaranteed but not tested on Propagation Delays. 

3. These conditions are guaranteed but not tested. 

4. Skew between any two outputs, of the same package, switching in the same direction. This parameter is guaranteed by design. 
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Integrated Device Technology, Inc. 



FAST CMOS 20-BIT 
BUFFERS 



IDT54/74FCT16827AT/BT/CT 
IDT54/74FCT1 62827AT/BT/CT 



FEATURES: 

• Common features: 

- 6.5 MICRON CEMOS™ Technology 

- High-speed, low-power CEMOS replacement for 
ABT functions 

- Typical tsK(o) (Output Skew) < 250ps 

- ESD > 2000V per MIL-STD-883, Method 3015; 
> 200V using machine model (C = 200pF, R = 0) 

- 25 mil Center SSOP and Cerpack Packages 

- Extended commercial range of -40°C to +85°C 

- Vcc = 5V±10% 

' - Speed grades same as FCT-T 1 0-bit functions 
. Features for FCT16827AT/BT/CT: 

- High drive outputs (-32mA loH, 64mA Iol) 

- Power off disable outputs permit "live insertion" 

- Typical Volp (Output Ground Bounce) < 1.0V at 
Vcc = 5V, Ta = 25°C 

. Features for FCT162827AT/BT/CT: 

- 'Balanced Output Drivers: ±24mA (commercial), 

±1 6mA (military) 

- Reduced system switching noise 

- Typical Volp (Output Ground Bounce) < 0.6V at 
Vcc = 5V,Ta = 25°C 



DESCRIPTION: 

The IDT54/74FCT16827AT/BT/CT and IDT54/ 
74FCT162827AT/BT/CT 20-bit buffers are built using ad- 
vanced CEMOS, dual metal CMOS technology. These 20-bit 
bus drivers provide high-performance bus interface buffering 
for wide data/address paths or busses carrying parity. Two 
pair of nand-ed output enable controls offer maximum control 
flexibility and are organized to operate the device as two 10- 
bit buffers or one 20-bit buffer. Flow-through organization of 
signal pins facilitates ease of layout. All inputs are designed 
with hysteresis for improved noise margin. 

The IDT54/74FCT16827AT/BT/CT are ideally suited for 
driving high capacitance loads and low impedance backplanes. 
The output buffers are designed with Power-Off Disable 
capability to allow "live insertion" of boards when used as 
backplane drivers. 

The IDT54/74FCT1 62827AT/BT/CT have balanced output 
drive with current limiting resistors. This offers low ground 
bounce, minimal undershoot, and controlled output fall times- 
reducing the need for external series terminating resistors. 
The IDT54/74FCT1 62827AT/BT/CT are plug-in replacements 
for the IDT54/74FCT16827AT/BT/CT and 54/74ABT1 6827 
for on-board interface applications. 
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IDT54/74FCT16827AT/BT/CT, 162827AT/BT/CT 
FAST CMOS 20-BIT BUFFERS 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



PIN CONFIGURATIONS 



10E1 cz 
1Y1 r 



1Y2 Q 3 

GND 
1Y3 
1Y4 
Vcc [^ 

1Y5 

1Y6 [^ 
1Y7 [^ 

GND 

lYa 

1Y9 \^ 
1Y10 [^ 

2Y1 



2Y2 [ 

2Y3 [ 
GND [ 

2Y4 [ 

2Y5 [ 

2Y6 [^ 
Vcc [ 

2Y7 [^ 

2Y8 [ 

GND \ZZ 

2Y9 [ 

2Y10 [^ 

2OE1 CI 



\y 
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IDT54/74FCT16827AT/BT/CT, 162827AT/BT/CT 
FAST CMOS 20-BIT BUFFERS 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



PIN DESCRIPTION 



Pin Names 


Description 


xUEx 


Output Enable Inputs (Active LOW) 


xAx 


Data Inputs 


xYx 


3-State Outputs 



ABSOLUTE MAXIMUM RATINGS^^^ 



Symbol 


Rating 


Commercial 


iVIiiltary 


Unit 


VTERM(2) 


Terminal Voltage 
with Respect to 
GND 


-0.5 to +7.0 


-0.5 to +7.0 


V 


VTERM(3) 


Terminal Voltage 
with Respect to 
GND 


-0.5 to Vcc 


-0.5 to Vcc 


V 


Ta 


Operating 
Temperature 


-40 to +85 


-55 to +125 


°c 


Tbias 


Temperature 
Under Bias 


-55 to +125 


-65 to +135 


°c 


TSTG 


Storage 
Temperature 


-55 to +125 


-65 to +150 


°c 


Pt 


Power Dissipation 


1.0 


1.0 


w 


lOUT 


DC Output 
Current 


-60 to +120 


-60 to +120 


mA 



NOTES: z//JinKn3 

1 . StressesgreaterthanthoselistedunderABSOLUTEMAXIMUMRATINGS 
may cause permanent damage to the device. This is a stress rating only 
and functional operation of the device at these or any other conditions 
above those Indicated in the operational sections of this specification is 
notimplled. Exposureto absolute maximum rating conditionsfor extended 
periods may affect reliability. 

2. All device terminals except FCT1 62XXXT Output and I/O terminals. 

3. Output and I/O terminals for FCT162XXXT. 



FUNCTION TABLE<^^ 



inputs 


Outputs 


xC5Ei 


xOE2 


xAx 


xYx 


L 


L 


L 


L 


L 


L 


H 


H 


H 


X 


X 


Z 


X 


H 


X 


Z 



NOTE: 

1. H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Don't Care 
Z = High Impedance 



CAPACITANCE (Ta = +25°C, f = 1 .OMHz) 



Symbol 


ParameterO) 


Conditions 


Typ. 


IVIax. 


Unit 


CiN 


Input 
Capacitance 


ViN = ov 


4.5 


6.0 


PF 


COUT 


Output 
Capacitance 


VouT = ov 


5.5 


8.0 


pF 



NOTE: 

1 . This parameter is measured at characterization but not tested. 
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IDT54/74FCT16827AT/BT/CT, 162827AT/BT/CT 
FAST CMOS 20-BIT BUFFERS 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 

Following Conditions Apply Unless Otherwise Specified: 

Commercial: Ta = -40°C to +85°C, Vcc = 5.0V ± 10%; Military: Ta = -55°C to +125''C, Vcc= 5.0V ± 10% 



Symbol 


Parameter 


Test CondltionsO) 


Min. 


Typ.(2) 


Max. 


Unit 


VlH 


Input HIGH Level 


Guaranteed Logic HIGH Level 


2.0 




■ ,— 


V 


VlL 


Input LOW Level 


Guaranteed Logic LOW Level 


— 


— 


0.8 


V 


llH 


Input HIGH Current (Input pins) 


Vcc = Max. 


Vi = Vcc 


— 


— 


±5 


ixA 


Input HIGH Current (I/O pins) 


— 


— 


±15 


IlL 


Input LOW Current (Input pins) 


Vi = GND 


• — 


■ ■— 


±5 


Input LOW Current (I/O pins) 


— 


— 


±15 


lOZH 


High Impedance Output Current 
(3-State Output pins) 


Vcc = Max. 


Vo=2.7V 


— 


— 


±10 


^xA 


lOZL 


Vo=0.5V 


— 


— 


±10 


ViK 


Clamp Diode Voltage 


Vcc = Min., liN =-18mA 


— 


-0.7 


-1.2 


V 


'Ids 


Short Circuit Current 


Vcc = Max., Vo = GND(3) 


-80 


-140 


-200 


mA 


Id 


Output Drive Current 


Vcc = Max., Vo = 2.5V(3) 


-50 


— 


-180 


mA 


Vh 


Input Hysteresis 


— . 


— 


100 


— ■ 


mV 


ICCL 
ICCH 

Iccz 


Quiescent Power Supply Current 


Vcc = Max., ViN = GND or Vcc 




0.O5 


1.5 


mA 



OUTPUT DRIVE CHARACTERISTICS FOR FCT16827T 



Symbol 


Parameter 


Test Conditions(i) 


Min. 


Typ.(2) 


Max. 


Unit 


VOH 


Output HIGH Voltage 


Vcc = Min. 
ViN = ViH or ViL 


IOH = -3mA 


2.5 


3.5 


— 


V 


IOH = -12mA MIL 
IOH = -15mACOM'L 


2.4 


3.5 


■ — 


V 


l0H = -24mA MIL. 
IOH = -32mACOM'L.W 


2.0 


3.0 


— ■ 


V 


Vol 


Output LOW Voltage 


Vcc = Min. 
ViN = ViH or ViL 


IOL = 48mA MIL 
IOL=64mACOM'L 


— 


0.2 


0.55 


V 


lOFF 


Input/Output Power Off Leakage 


Vcc = OV, ViN or Vo <. 4.5V 


— ■ 


— 


±100 


HA 




OUTPUT DRIVE CHARACTERISTICS FOR FCT162827T 



Symbol 


Parameter 


Test Conditions(i) 


Min. 


TYp.(2) 


Max. 


Unit 


lODL 


Output LOW Current 


Vcc = 5V, ViN = VlH or ViL, VouT= 1 .SVP) 


60 


115 


150 


mA 


lODH 


Output HIGH Current 


Vcc = 5V, ViN = VlH or ViL. VouT= 1 .5V(3) 


-60 


-115 


-150 


mA 


VOH 


Output HIGH Voltage 


Vcc = Min. 
ViN = ViHorViL 


Ion = -16mA MIL 
iOH = -24mACOM'L 


2.4 


3.3 


— 


V 


Vol 


Output LOW Voltage 


Vcc = Min. 
ViN = ViHorViL 


i0L= 16mA MIL 
IOL = 24mACOMl. 


— 


0.3 


0.55 


V 



NOTES: 

1 . For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at Vcc = 5.0V, +25°C ambient. 

3. Not more than one output should be tested at one time. Duration of the test should not exceed one second. 

4. Duration of the condition can not exceed one second. 
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IDT54/74FCT16827AT/BT/CT, 162827AT/BT/CT 
FAST CMOS 20-BIT BUFFERS 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



POWER SUPPLY CHARACTERISTICS 



Symbol 


Parameter 


Test Conditions'^) 


iViin. 


TYp.<2) 


iVIax. 


Unit 


Alec 


Quiescent Power Supply Current 
TIL Inputs HIGH 


Vcc = Max. 
ViN = 3.4V(3) 


— 


0.5 


1.5 


mA 


ICCD 


Dynamic Power Supply Current^ 


Vcc = iVIax. 
Outputs Open 
xUEi = xUE2 = GND 
One Input Toggling 
50% Duty Cycle 


ViN = Vcc 
ViN = GND 




60 


100 


MHz 


Ic 


Total Power Supply Current'^' 


Vcc = Max. 
Outputs Open 
fi = 10MHz 
50% Duty Cycle 
xUEi = xUE2 = GND 
One Bit Toggling 


ViN = Vcc 
ViN =GND 




0.7 


2.5 


mA 


ViN =3.4V 
ViN =GND 




0.9 


3.3 


Vcc = Max. 
Outputs Open 
fi= 2.5MHz 
50% Duty Cycle 
xUEi = xOEa = GND 
Twenty Bits Toggling 


ViN = Vcc 
ViN =GND 


~ 


3.1 


6.5(5) 


ViN = 3.4V 
VlN = GND 




8.1 


21.5(5) 



NOTES: 

1 . For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at Vcc - 5.0V, +25°C ambient. 

3. Per TTL driven input (ViN = 3.4V); all other Inputs at Vcc or GND. 

4. This parameter is not directly testable, but is derived for use in Total Power Supply Calculations. 

5. Values for these conditions are examples of the Ice formula. These limits are guaranteed but not tested. 

6. Ic - IQUIESCENT + I INPUTS + lOYNAMIC 

Ic = Ice + Alec DhNt + lecD (fcpNcp/2 + fiNi) 

Ice = Quiescent Current (Iccl, Icch and Icez) 

Alec = Power Supply Current for a TTL High Input (Vin = 3.4V) 

Dh = Duty Cycle for TTL Inputs High 

Nt = Number of TTL Inputs at Dh 

IccD = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 

fcp = Cloci^ Frequency for Register Devices (Zero for Non-Register Devices) 

Ncp = Number of Clock Inputs at fcp 

fi = input Frequency 

Ni = Number of Inputs at fi 
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IDT54/74FCT1 6827AT/BT/CT, 1 62827 AT/BT/CT 
FAST CMOS 20-BIT BUFFERS 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



SWITCHING CHARACTERISTICS OVER OPERATING RANGE 
















Symbol 


Parameter 


Conditions^) 


FCT1 6827AT/1 62827AT 


FCT1 6827BT/1 62827BT 


FCT16827CT/162827CT 


Unit 


Com'l. 


Mil. 


Com'l. 


MIL 


Com'l. 


Mil. 


Mln.(2) 


Max. 


Mln.(2) 


Max. 


Mln.(2) 


Max. 


Mln.(2) 


Max. 


Mln.<2) 


Max. 


Mln.W 


Max. 


tPLH 
tPHL 


Propagation Delay 
xAx to xYx 


CL=50pF 

Rl = soon 


1.5 


8.0 


1.5 


9.0 


1.5 


5.0 


1.5 


6.5 


1.S 


4.4 


1.5 


5.0 


ns 


Cl = 300pF(3) 

Rl = soon 


1.5 


15.0 


1.5 


17.0 


1.5 


13.0 


1.5 


14.0 


1.5 


10.0 


1.5 


11.0 


tPZH 
tPZL 


Output Enable Time 
xUEx to xYx 


Cl = SOpF 
Rl = soon 


1.S 


12.0 


1.5 


13.0 


1.5 


8.0 


1.5 


9.0 


1.5 


7.0 


1.5 


8.0 


ns 


Cl = 300pF(3) 
Rl = soon 


1.5 


23.0 


1.5 


25.0 


1.5 


15.0 


1.5 


16.0 


1.5 


14.0 


1.5 


1S.0 


tPHZ 
tPLZ 


Output Disable Time 
xOEx toxYx 


Cl = 5pF(3) 
Rl = soon 


1.5 


9.0 


1.5 


9.0 


1.5 


6.0 


1.5 


7.0 


1.5 


5.7 


1.5 


6.7 


ns 


Cl = SOpF 
Rl = soon 


1.5 


10.0 


1.5 


10.0 


1.5 


7.0 


1.5 


8.0 


1.5 


6.0 


1.5 


7.0 


tSK(o) 


Output Skew''') 


— 


0.5 


— 


0.5 


— 


0.5 


— 


0.5 


— 


0.5 


— 


0.5 


ns 



NOTES: 

1. See test circuit and waveforms. 

2. Minimum limits are guaranteed but not tested on Propagation Delays. 

3. These conditions are guaranteed but not tested. 

4. Skew between any two outputs, of the same package, switching in the same direction. This parameter is guaranteed by design. 
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Integrated Device Technology, Inc. 



FAST CMOS 20-BIT 

TRANSPARENT 

LATCHES 



IDT54/74FCT1 6841 AT/BT/CT 
IDT54/74FCT1 62841 AT/BT/CT 



FEATURES: 

• Common features: 

- 0.5 MICRON CEMOS™iTechnology 

- High-speed, low-power CEMOS replacement for 
ABT functions 

- Typical tsK(o) (Output SIcew) < 250ps 

- ESD > 2000V per MIL-STD-883, Method 3015; 
> 200V using machine model (C = 200pF, R = 0) 

- 25 mil Center SSOP and Cerpack Packages 

- Extended commercial range of -40°C to +85°C 

- Vcc = 5V±lb% 

- Speed grades same as FCT-T 10-bit functions 

• Features for FCT1 6841 AT/BT/CT: 

- High drive outputs (-32mA loH, 64mA loL) 

- Power off disable outputs permit "live insertion" 

- Typical Volp (Output Ground Bounce) < 1 .OV at 
Vcc = 5V, Ta = 25°C 

. Features for FCT1 62841 AT/BT/CT: 

- Balanced Output Drivers: ±24mA (commercial), 

±1 6mA (military) 

- Reduced system switching noise 

- Typical Volp (Output Ground Bounce) < 0.6V at 
Vcc = 5V,Ta = 25°C 



DESCRIPTION: 

The IDT54/74FCT1 6841 AT/BT/CT and IDT54/ 
74FCT1 62841 AT/BT/CT 20-bit transparent D-type latches 
are built using advanced GEMOS, dual metal CMOS technol- 
ogy. These high-speed, low-power latches are ideal for 
temporary storage of data. They can be used for implement- 
ing memory address latches, I/O ports, and bus drivers. The 
Output Enable and Latch Enable controls are organized to 
operate each device as two 1 0-bit latches or one 20-bit latch. 
Flow-through organization of signal pins facilitates ease of 
layout. All inputs are designed with hysteresis for improved 
noise margin. 

The IDT54/74FCT1 6841 AT/BT/CT are ideally suited for 
driving high capacitance loads and low impedance backplanes. 
The output buffers are designed with Power-Off Disable 
capability to allow "live insertion" of boards when used as 
backplane drivers. 

The IDT54/74FCT162841AT/BT/CT have balanced output 
drive with current limiting resistors. This offers low ground 
bounce, minimal undershoot, and controlled output fall times- 
reducing the need for external series terminating resistors. 
The IDT54/74FCT1 62841 AT/BT/CT are plug-in replacements 
for the IDT54/74FCT1 6841 AT/BT/CT and 54/74ABT16841 
for on-board interface applications. 
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IDT54/74FCT16841AT/BT/CT, 162841AT/BT/CT 
FAST CMOS 20-BIT TRANSPARENT LATCHES 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



PIN CONFIGURATIONS 



OE d 1 



1 

iQi [^ 
1Q2 [3 
GND Q 
1Q3 [^ 
1Q4 [^ 
Vcc [^ 
1Q5 \d 
1Q6 
1Q7 

GND q; 

1Q8 
1Q9 [^ 
1Q10 
2Q1 [^ 
2Q2 [^ 

2Q3 C^ 

GND \ZZ 
2Q4 [^ 
2Q5 [^ 
2Q6 
Vcc 

2Q7 [^ 
2Q8 [^ 

GND 

2Q9 [^ 
2Q10 [^ 
2OE 



vy" 



56 
55 
54 
53 
52 
51 
50 
49 
48 
47 
46 
45 
44 
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42 
41 
40 
39 
38 
37 



1LE 
^ 1D1 
1D2 
GND 

Z]^D3 

;^iD4 

Vcc 

PiD5 

1D6 

I 1D7 

I GND 
1D8 
1D9 

I 1D10 
2D1 

2D3 
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IDT54/74FCT16841AT/BT/CT, 162841AT/BT/CT 
FAST CMOS 20-BIT TRANSPARENT LATCHES 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



PIN DESCRIPTION 



Pin Names 


Description 


xDx 


Data Inputs 


xLE 


Latch Enable Input (Active HIGH) 


xUE 


Output Enable Input (Active LOW) 


xQx 


3-State Outputs 



FUNCTION TABLE<^) 



inputs 


Outputs 


xDx. 


xLE 


xOE 


xQx 


H 


H 


L 


H 


L 


H 


L 


L 


X 


L 


L 


Q(2) 


X 


X 


H 


z 



NOTES: 

1. H - HIGH Voltage Level 
L = LOW Voltage Level 
X = Don't Care 

Z ^ High Impedance 

2. Output level before xLE HIGH-to-LOW Transition. 



ABSOLUTE MAXIMUM RATINGS^^^ 




Symbol 


Rating 


Commerciai 


iViilltary 


Unit 


VTERM(2) 


Terminal Voltage 
with Respect to 
GND 


-0.5 to +7.0 


-0.5 to +7.0 


V 


VtermO) 


Terminal Voltage 
with Respect to 
GND 


-0.5 to Vcc 


-0.5 to Vcc 


V 


Ta 


Operating 
Temperature 


-40 to +85 


-55 to +125 


°c 


Tbias 


Temperature 
Under Bias 


-55 to +125 


-65 to +135 


°c 


TSTG . 


Storage 
Temperature 


-55 to +125 


-65 to +150 


"C 


Pi 


Power Dissipation 


1.0 


1.0 


w 


lOUT 


DC Output 
Current 


-60 to +120 


-60 to +120 


mA 



CAPACITANCE (Ta = +25°C, f = 1 .OMHz) 



NOTES: 2556 Ink 03 

1 . stresses greater than those listed under ABSOLUTE MAXIMUM RATINGS 
may cause permanent damage to the device. TTiis is a stress rating only 
and functional operation of the device at these or any other conditions 
above those indicated In the operational sections of this specification is 
not implied. Exposure to absolute maximum rating conditions for extended 
periods may affect reliability. 

2. All device terminals except FCT162XXXT Output and I/O terminals. 

3. Output and I/O terminals for FCT162XXXT. 



Symbol 


ParameterO) 


Conditions 


Typ. 


iVIax. 


Unit 


CiN 


Input 
Capacitance 


ViN =0V 


4.5 


6.0 


PF 


COUT 


Output 
Capacitance 


VOUT=0V 


5.5 


8.0 


PF 



NOTE: 2556lnk04 

1 . This parameter is measured at characterization but not tested. 
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IDT54/74FCT16841AT/BT/CT, 162841AT/BT/CT 
FAST CMOS 20-BIT TRANSPARENT LATCHES 



MIUTARY AND COMMERCIAL TEMPERATURE RANGES 



DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 

Following Conditions Apply Unless Otherwise Specified: 

Commercial: Ta =^0°C to +85°C, Voc = 5.0V + 1 0%; Military: Ta = -55°C to +125''C, Vcc= 5.0V ± 10% 



Symbol 


Parameter 


Test Conditions^) 


MIn. 


Typ.(2) 


Max. 


Unit 


VlH 


Input HIGH Level 


Guaranteed Logic HIGH Level 


2.0 




— 


V 


ViL 


Input LOW Level 


Guaranteed Logic LOW Level 


— 


— 


0.8 


V 


llH 


Input HIGH Current (Input pins) 


Voc = Max. 


Vl = Vcc 


— 


— 


±5 


HA 


Input HIGH Current (I/O pins) 


— 


— 


±15 


IlL 


Input LOW Current (Input pins) 


Vi = GND 


— 


— . 


±5 


Input LOW Current (I/O pins) 


■ — 


— 


±15 


lOZH 


High Impedance Output Current 
(3-State Output pins) 


Vcc = Max. 


Vo=2.7V 


— 


— 


±10 


HA 


lOZL 


Vo= 0.5V 


— 


— 


±10 


VIK 


Clamp Diode Voltage 


Vcc = Min., liN =-18mA 


— 


-0.7 


-1.2 


V 


Ids 


Short Circuit Current 


Vcc = Max., Vo = GND(3) 


-SO 


-140 


-200 


mA 


Id 


Output Drive Current 


Vcc = Max., Vo = 2.5V(3) 


-50 


— 


-180 


inA 


Vh 


Input Hysteresis 


— 


— 


100 


— 


mV 


ICCL 
ICCH ■ 

Iccz 


Quiescent Power Supply Current 


Vcc = Max., ViN = GND or Vcc 




0.05 


1.5 


mA 



OUTPUT DRIVE CHARACTERISTICS FOR FCT16841T 












Symbol 


Parameter 


Test Conditions^) 


Min. 


Typ.(2) 


Max. 


Unit 


VOH 


Output HIGH Voltage 


Vcc = Min. 
ViN = ViHorViL 


IOH = -3mA 


2.5 


3.5 


— 


V 


IOH = -12mA MIL 
loH = -15mAC0M'L. 


2.4 


3.5 


— ■ 


V 


I0H = -24mA MIL. 
IOH = -32mACOM'L.W 


2.0 


3.0 


— 


V 


Vol 


Output LOW Voltage 


Vcc = Min. 
ViN = ViHorViL 


loL = 48mA MIL. 
IOL=64mACOM'L. 


' — 


0.2 


0.55 


V 


lOFF 


Input/Output Power Off Leakage 


Vcc = OV, ViN or Vo <, 4.5V 


— 


■ — 


±100 


HA 




OUTPUT DRIVE CHARACTERISTICS FOR FCT1 62841 T 










Symbol 


Parameter 


Test Condttions(i) 


Min. 


Typ.(2) 


Max. 


Unit 


lODL 


Output LOW Current 


Vcc = 5V, ViN = ViHorViL. VouT= 1.5V(3) 


60 


115 


150 


mA 


lODH 


Output HIGH Current 


Vcc = 5V, ViN = ViH or ViL. V0UT= 1 .5V(3) 


-60 


-115 


-150 


mA 


VOH 


Output HIGH Voltage 


Vcc = Min. 
ViN = ViHorViL 


l0H = -16mA MIL. 
IOH = -24mACOM'L. 


2.4 


3.3 


— 


V 


Vol 


Output LOW Voltage 


Vcc = Min. 
ViN = ViHorViL 


IOL= 16mA MIL. 
IOL = 24mACOM'L. 


— 


0.3 


0.55 


V 



NOTES: 

1 . For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at Vcc = 5.0V, +25°C ambient. 

3. Not more than one output should be tested at one time. Duration of the test should not exceed one second. 

4. Duration of the condition can not exceed one second. 
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IDT54/74FCT16841AT/BT/CT, 162841AT/BT/CT 
FAST CMOS 20-BIT TRANSPARENT LATCHES 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



POWER SUPPLY CHARACTERISTICS 



Symbol 


Parameter 


Test CondltlonsO) 


MIn. 


TVP.(2) 


Max. 


Unit 


Alec 


Quiescent Power Supply Current 
TTL Inputs HIGH 


Vcc = Max. 
ViN =3.4V(3) 


— 


0.5 


1.5 


mA 


ICCD 


Dynamic Power Supply 
Current^ 


Vcc = Max. 
Outputs Open 
xUE=GND 
One Input Toggling 
50% Duty Cycle 


ViN = Vcc 
ViN = GND 




60 


100 


HA/ 
MHz 


Ic 


Total Power Supply Current(^) 


Vcc = Max. 
Outputs Open 
fi=10MHz 
50% Duty Cycle 
xOE = GND 
xLE = Vcc 
One Bit Toggling 


ViN = Vcc 
ViN = GND 


" 


0.7 


2.5 


mA 


ViN = 3.4V 
ViN = GND 




0.9 


3.3 


Vcc = Max. 
Outputs Open 
fi= 2.5MHz 
50% Duty Cycle 
xUE = GND 
xLE = Vcc 
Twenty Bits Toggling 


ViN = Vcc 
ViN = GND 




3.1 


6.5(5) 


ViN = 3.4V 
VlN = GND 




8.1 


21.5(5) 



NOTES: 

1 . For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at Vcc = 5.0V, +25°C ambient. 

3. Per TTL driven input (Vin - 3.4V); all other inputs at Vcc or GND. 

4. This parameter is not directly testable, but is derived for use in Total Power Supply Calculations. 

5. Values for these conditions are examples of the Ice formula. These limits are guaranteed but not tested. 

6. Ic = IQUIESCENT + llNPUTS + IDYNAMIC 

Ic = Ice + Alec DhNt + IccD (fcpNcp/2 + fiNi) 

Ice ' Quiescent Current (Iccl, Icch and leez) 

Alec - Power Supply Current for a TTL High Input (Vin - 3.4V) 

Dh = Duty Cycle for TTL Inputs High 

Nt - Number of TTL Inputs at Dh 

IccD •= Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 

fop = Clock Frequency for Register Devices (Zero for Non-Register Devices) 

Ncp = Number of Clock Inputs at fcp 

fi = Input Frequency 

Ni = Number of Inputs at fi 
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IDT54/74FCT16841AT/BT/CT, 162841AT/BT/CT 
FAST CMOS 20-BIT TRANSPARENT LATCHES 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



SWITCHING CHARACTERISTICS OVER OPERATING RANGE 



Symbol 


Parameter 


Condition'^ ) 


FCT16841AT/162841AT 


FCT16841BT/162841BT 


FCT16841CT/162841CT 


Unit 


Com'l. 


Mil. 


Com'l. 


Mil. 


Com'l. 


MIL 


Mln.(2) 


Max. 


Min.(2) 


Max. 


Mln.(2) 


Max. 


Min.(2) 


Max. 


Mln.(« 


Max. 


Mln.(2) 


Max. 


tPLH 
tPHL 


Propagation Delay 
xDx to xQx 
{LE = HIGH) 


Cl = SOpF 
Rl = soon 


1.S 


9.0 


1.5 


10.0 


1.5 


6.5 


1.5 


7.5 


1.5 


5.5 


1.5 


6.3 


ns 


CL = 300pFW 

Rl = soon 


1.5 


13.0 


1.5 


15.0 


1.5 


13.0 


1.5 


15.0 


1.5 


13.0 


1.5 


15.0 


tPLH 
tPHL 


Propagation Delay 
xLE to xQx 


Cl = SOpF 
Rl = soon 


1.S 


12.0 


1.5 


13.0 


1.5 


8.0 


1.5 


10.5 


1.5 


6.4 


1.5 


6.8 


ns 


Cl = SOOpFW 
Rl = soon 


1.5 


16.0 


1.5 


20.0 


1.5 


15.5 


1.5 


18.0 


1.5 


15.0 


1.5 


16.0 


tPZH 
tPZL 


Output Enable Time 
xUEtoxQx 


Cl = SOpF 

Rl = soon 


1.5 


11.5 


1.5 


13.0 


1.5 


8.0 


1.5 


8.5 


1.5 


6.5 


1.5 


7.3 


ns 


Cl = 300pF(4) 
Rl = soon 


1.5 


23.0 


1.5 


25.0 


1.5 


14.0 


1.5 


15.0 


1.5 


12.0 


1.5 


13.0 


tPHZ 
tPLZ 


Output Disable Time 
xUE to xQx 


Cl = SpF(4) 
Rl = soon 


1.5 


7.0 


1.5 


9.0 


1.5 


6.0 


1.5 


6.5 


1.5 


5.7 


1.5 


6.0 


ns 


Cl = SOpF 
Rl = soon 


1.5 


8.0 


1.5 


10.0 


1.S 


7.0 


1.5 


7.5 


1.5 


6.0 


1.5 


6.3 


tsu 


Set-Up Time HIGH or LOW. 
xDxtoxLE 


Cl = SOpF 
Rl = soon 


2.5 


— 


2.5 


— 


2.5 


— 


2.5 


— 


2.5 


— 


2.5 


— 


ns 


tH 


Hold Time HIGH or LOW, 
xDxtoxLE 


2.5 


— 


3.0 


— 


2.5 


— 


2.5 


— 


2.5 


— 


2.5 


— 


ns 


tw 


xLE Pulse Width HIGH(3) 


4.0 


— 


5.0 


— 


4.0 


— 


4.0 


— 


4.0 


— 


4.0 


— 


ns 


tSK(o) 


Output skew(5) 


— 


0.5 


— 


0.5 


— 


0.5 


— 


0.5 


— 


0.5 


— 


0.5 


ns 



NOTES: 

1 . See test circuit and waveforms. 

2. Minimum limits are guaranteed but not tested on Propagation Delays. 

3. These parameters are guaranteed but not tested. 

4. These conditions are guaranteed but not tested. 

5. Skew between any two outputs, of the same package, switching in the same direction. This parameter is guaranteed by design. 
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STANDARD 5V LOGIC PRODUCTS 




STANDARD 5V LOGIC PRODUCTS 



The demand for high-performance systems continues to 
push the need for fast clock frequencies that exceed the 
capabilities of most ASICs and older-generation logic families 
such as FAST™ and FACT™. The use of high-speed MSI 
logic building blocks in the "speed-critical" processor memory 
interface has allowed designers to produce the highest perfor- 
mance 25/33/40/50 MHz microprocessor-based systems. The 
use of MSI logic, with its fast speeds and low switching noise 
characteristics, as realized by IDT's 16-, 20-, and 24-pin FCT 
and FCT-T devices, has become all-pervasive in today's high- 
performance systems. 

The FCT and Low-Noise FCT-T Logic Families 

The popular FCT and FCT-T families were designed spe- 
cifically for high-performance systems. These high-speed, 
very low-power (imW typ.) functions have now become the 
industry standard for high-speed designs. The FCT-T family, 
with output edge rate control and input hysteresis circuitry, 
has 40% less ground bounce that the FCT family, eliminating 
the high noise once associated with high-speed CMOS logic 
circuits. Both the FCT and the FCT-T families are offered in 
several speed grades: 

— FCT/FCT-T is a direct low-power replacement of 
FAST™ and AM29800 products. 

— FCT-A products are up to 25% faster than FCT, with 
standard switching noise. 

— FCT-AT products are equivalent to FCT-A, with low 
switching noise. 

— FCT-C products are up to 50% faster than FCT, with 
standard switching noise. 

— FCT-CT products are equivalent to FCT-C, with low 
switching noise. 

— FCT-DT products are up to 60% faster than FCT, with 
low switching noise. 



The FBT Logic Family 

Several memory driver functions have been designed 
using IDT's advanced dual metal BiCEMOS™ process. This 
technology provides high-speed devices, while minimizing 
simultaneous switching noise and maintaining CMOS power 
levels. These functions include a 25Q series resistor on the 
output driver that acts as a series terminator. This results in 
a greater ability to drive transmission lines with high-capaci- 
tance loads such as large banks of memory. The FBT family 
comes in two speed grades, FBT and FBT-A. 

— FBT series is equivalent to BCT speeds with ultra-low 
switching noise 

— FBT-Aseriesisupto30%fasterthanBCTspeeds,with 
low switching noise 

— CMOS power levels (1 mW typical static) 

— TTL-compatible input and output levels. 

— High-impedance power-off state 

— 25il series resistor outputs 

— JEDEC standard pinouts 
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IDT54/74FBT2841 10-Bit Memory Latch w/25a Series Resistor 6.55 

STANDARD 5V LOGIC MODULES (Please refer to the 1992 Specialized Memories and Modules Data Boole) 

IDT7MP9244T/AT/CTZ Fast CMOS 32-Bit Buffer/Line Driver Module 7.43 

IDT7MP9245T/AT/CTZ Fast CMOS 32-Bit Bidirectional Transceiver Module 7.43 
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Integrated Device Technology, Inc. 



FAST CMOS 
OCTAL REGISTERED 
TRANSCEIVERS 



IDT29FCT52AT/BT/CT/DT 
IDT29FCT53AT/BT/CT 



FEATURES: 

• Fastest CMOS logic family available 

• A, B, C and D speed grades with 4.5ns tPD 

• Available in DIP, SOIC, SSOP, CERPACK and LCC 
packages 

• Power-off disable feature allows "hot-insertion" 

• CMOS power levels (2.5mW typ. static) 

• TTL input and output level compatible 

• loFF feature ideal for hot switching of backplane drivers 

• Product available in Radiation Tolerant and Radiation 
Enhanced versions 

• Military product compliant to MIL-STD-a83, Class B 



DESCRIPTION: 

The IDT29FCT52AT/BT/CT/DT and IDT29FCT53AT/BT/ 
CT are 8-bit registered transceivers manufactured using 
advanced CEMOS™, a dual metal CMOS technology. Two 
8-bit back-to-back registers store data flowing in both 
directions between two bidirectional buses. Separate clock, 
clock enable and 3-state output enable signals are provided 
for each register. Both A outputs and B outputs are 
guaranteed to sink 64mA. 

The IDT29FCT52AT/BT/CT/DT is a non-inverting option of 
the IDT29FCT53AT/BT/CT. 



FUNCTIONAL BLOCK DIAGRAM^^) 





OEA 



NOTE: 

1 . IDT29FCT52T function is sliown. IDT29FCT53T is thie inverting option. 



CEMOS is a trademark of Integrated Device Technology, Inc. 
FAST is a trademarl< of National Semiconductor Co. 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



MAY 1992 



ei 992 Integrated Device Technology, Inc. 



6.1 



DSC-4224/2 
1 



IDT29FCT52AT/BT/CT/DT, IDT29FCT53AT/BT/CT 
FAST CMOS OCTAL REGISTERED TRANSCEIVERS 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



PIN CONFIGURATIONS 
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DIP/SOIC/SSOP/CERPACK 
TOP VIEW 

* For 29FCT52AT/BT/CT only 
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LCC 
TOP VIEW 



PIN DESCRIPTION 



Name 


I/O 


Description 


Ao-7 


I/O 


Eight bidirectional lines carrying the A Register inputs or B Register outputs. 


Bo-7 


I/O 


Eight bidirectional lines carrying the B Register inputs or A Register outputs. 


CPA 




Clock for the A Register. When CEA is LOW, data is entered into the A Register on the LOW-to-HIGH transition of 
the CPA signal. 


CEA 




Clock Enableforthe A Register. When CEA is LOW, data is entered into the A Register on the LOW-to-HIGH transition 
of the CPA signal. When CEA is HIGH, the A Register holds its contents, regardless of CPA signal transitions. 


OEB 




Output Enable for the A Register. When OEB is LOW, the A Register outputs are enabled onto the Bo-7 lines. When 
OEB is HIGH, the Bo-7 outputs are in the high-impedance state. 


CPB 




Clock for the B Register. When CEB is LOW, data is entered into the B Register on the LOW-to-HIGH transition of 
the CPB signal. 


CEB 




Clock Enableforthe B Register. When CEB is LOW, datais entered intotheB Register on the LOW-to-HIGH transition 
of the CPB signal. When CEB is HIGH, the B Register holds its contents, regardless of CPB signal transitions. 


OEA 




Output Enable for the B Register. When OEA is LOW, the B Register outputs are enabled onto the Ao-7 lines. When 
OEA is HIGH, the Ao-7 outputs are in the high-impedance state. 



REGISTER FUNCTION TABLE^^^ 
(Applies to A or B Register) 



Inputs 


Internal 
Q 


Function 


D 


CP 


CE 


X 


X 


H 


NC 


Hold Data 


L 

H 


t 

t 


L 

L 


L 
H 


Load Data 



NOTE: 

1. H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Don't Care 
NC = No Change 
T = LOW-to-HIGH Transition 



OUTPUT CONTROL^^^ 



OE 


Internal 
Q 


Y-Outputs 


Function 


52 


53 


H 


X 


Z 


Z 


Disable Outputs 


L 
L 


L 

H 


L 
H 


H 

L 


Enable Outputs 



NOTE: 

1. H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Don't Care 
2 = High Impedance 
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IDT29FCT52AT/BT/CT/DT, IDT29FCT53AT/BT/CT 
FAST CMOS OCTAL REGISTERED TRANSCEIVERS 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



ABSOLUTE MAXIMUM RATINGS^^^ 



Symbol 


Rating 


Commercial 


IVIilitary 


Unit 


Vterm(2) 


Terminal Voltage 
with Respect 
toGND 


-0.5 to +7.0 


-0.5 to +7.0 


V 


Vterm'2) 


Terminal Voltage 
with Respect 
toGND 


-0.5 to Vcc 


-0.5 to Vcc 


V 


Ta 


Operating 
Temperature 


to +70 


-55 to +125 


°c 


Tbias 


Temperature 
Under Bias 


-55 to +125 


-65 to +135 


°c 


TSTG 


Storage 
Temperature 


-55 to +125 


-65 to +1 50 


°c 


Pt 


Power Dissipation 


0.5 


0.5 


w 


lOUT 


DC Output Current 


120 


120 


mA 



CAPACITANCE (Ta = +25°C, f = 1 .OMHz) 



Symbol 


Parameter^^' 


Conditions 


Typ. 


l\Aax. 


Unit 


CiN 


Input 
Capacitance 


ViN = OV 


6 


10 


PF 


Ci/o 


I/O 
Capacitance 


VOUT = OV 


8 


12 


PF 



NOTE: 2640tbl02 

1 . This parameter is guaranteed by characterization data and not tested. 



NOTES: 2529tbioi 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This Is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated In the operational sections of this speci- 
fication is not implied. Exposure to absolute maximum rating conditions 
for extended periods may affect reliability. No terminal voltage may 
exceed +0.5V unless othen/vise noted. 

2. Inputs and Vcc terminals only. 

3. Outputs and I/O terminals only. 

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 

Following Conditions Apply Unless Otherwise Specified: 

Commercial: Ta = 0°C to +70°C, Vcc = 5.0V ± 5%; Military: Ta = -55°C to +1 25°C, Vcc = 5.0V ± 1 0% 



Symbol 


Parameter 


Test Conditions'^) 


iVIin. 


Typ(2) 


l\/lax. 


Unit 


VlH 


Input HIGH Level 


Guaranteed Logic HIGH Level 


2.0 


— 


— 


V 


ViL 


Input LOW Level 


Guaranteed Logic LOW Level 


— 


— 


0.8 


V 


llH 


Input HIGH Current 


Vcc = Max., Vi = 2.7V 


Except I/O Pins 


— 


— 


5 


mA 


I/O Pins 


— 


— 


15 


IlL 


Input LOW Current 


Vcc = Max., Vi = 0.5V 


Except I/O Pins 


— 


— 


-5 


mA 


I/O Pins 


— 


— ■ 


-15 


h 


Input HIGH Current 


Vcc = Max., Vi = Vcc (Max.) 


— 


— 


20 


HA 


VIK 


Clamp Diode Voltage 


Vcc = Min., In = -18mA 


— 


-0.7 


-1.2 


V 


Ids 


Short Circuit Current 


Vcc = Max.t^'. Vo = GND 


-60 


-120 


-225 


mA 


lOFF 


Power Down Disable 


Vcc = GND, Vo = 4.5V 


— 


— 


100 


hA 


VOH 


Output HIGH Voltage 


Vcc = Min. 
ViN = ViHorViL 


IOH = -6mAMIL. 
loH = -8mA COM'L 


2.4 


3.3 


— 


V 


IOH= -12mA MIL. 
|0H= -15mA COM'L. 


2.0 


3.0 


— 


V 


Vol 


Output LOW Voltage 


Vcc = Min. 
ViN = ViHorViL 


loL = 48mA MIL.^'*' 
lOL = 64mA COM'L. 


— 


0.3 


0.55 


V 


Vh 


Input Hysteresis 


— 


— 


200 


— 


mV 


Ice 


Quiescent Power 
Supply Current 


Vcc = Max. 

ViN = GND or Vcc 


— 


0.5 


1.5 


mA 



NOTES: 2629tbl03 

1 . For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at Vcc = 5.0V, +25°C ambient and maximum loading. 

3. Not more than one output should be shorted at one time. Duration of the short circuit test should not exceed one second. 

4. These are maximum Iol values per output, for 8 outputs turned on simultaneously .Total maximum Iol (all outputs) is 51 2mA for commercial and 384mA 
for military. Derate Iol for number of outputs exceeding 8 turned on simultaneously. 
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IDT29FCT52AT/BT/CT/DT, IDT29FCT53AT/BT/CT 
FAST CMOS OCTAL REGISTERED TRANSCEIVERS 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



POWER SUPPLY CHARACTERISTICS 



Symbol 


Parameter 


Test Conditions^') 


Min. 


Typ.^^> 


Max. 


Unit 


Alec 


Quiescent Power Supply 
Current TTL Inputs HIGH 


Vcc = Max. 
ViN = 3.4V(3) 


— 


0.5 


2.0 


mA 


ICCD 


Dynamic Power Supply 
Current!'*) 


Vcc = Max. 
Outputs Open 
OEa or OEB = GND 
One Input Toggling 
50% Duty Cycle 


ViN = Vcc 
ViN = GND 




0.15 


0.25 


mA/ 
MHz 


Ic 


Total Power Supply 
Current(^) 


Vcc = Max. 
Outputs Open 
fcp = 10MHz 
50% Duty Cycle 
OEa or OEb = GND 
One Bit Toggling 
atfi = 5MHz 
50% Duty Cycle 


ViN = Vcc 
ViN = GND 




2.0 


4.0 


mA 


ViN = 3.4V 
ViN = GND 




2.5 


6.0 


Vcc = Max. 
Outputs Open 
fcp = 10MHz 
50% Duty Cycle 
OEa or OEb = GND 
Eight Bits Toggling 
at fi = 2.5MHz 
50% Duty Cycle 


ViN = Vcc 
ViN = GND 




4.3 


7.8(5) 


ViN = 3.4V 
ViN = GND 




6.5 


16.8(^) 



NOTES: 

1 . For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at Vcc = 5.0V, +25°C ambient. 

3. Per TTL driven Input (ViN = 3.4V); all other inputs at Vcc or GND. 

4. This parameter is not directly testable, but is derived for use in Total Power Supply calculations. 

5. Values for these conditions are examples of the ICC formula. These limits are guaranteed but not tested. 

6. Ic = Iquiescent + Iinputs + Idynamic 

Ic = Ice + Alec DhNt + IccD (fcp/2 + fi Ni) 

Ice = Quiescent Current 

Alec = Power Supply Current for a TTL High Input (ViN = 3.4V) 

Dh = Duty Cycle for TTL Inputs High 

Nt = Number of TTL Inputs at DH 

IccD = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 

fep = Clock Frequency for Register Devices (Zero for Non-Register Devices) 

fi = Input Frequency 

Ni = Number of Inputs at fi 

All currents are in milliamps and all frequencies are in megahertz. 
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IDT29FCT52AT/BT/CT/DT, IDT29FCT53AT/BT/CT 
FAST CMOS OCTAL REGISTERED TRANSCEIVERS 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



SWITCHING CHARACTERISTICS OVER OPERATING RANGE 



Symbol 


Parameter 


Condition^) 


29FCT52AT/53AT 


29FCT52BT/53BT 


Unit 


Com'!. 


Mil. 


Com'l. 


Mil. 


Mln.{2) 


Max. 


Min.(2) 


Max. 


Min.(2) 


Max. 


Mln.(2) 


Max. 


tPLH 
tPHL 


Propagation Delay 
CPA.CPBtoAn, Bn 


Cl = 50pF 

Rl = soon 


2.0 


10.0 


2.0 


11.0 


2.0 


7.5 


2.0 


8.0 


ns 


tPZH 
tPZL 


Output Enable Time 
OEAorOEBtoAn, Bn 


1.5 


10.5 


1.5 


13.0 


1.5 


8.0 


1.5 


8.5 


ns 


tPHZ 
tPLZ 


Output Disable Time 
OEAorOEBtoAn, Bn 


1.5 


10.0 


1.5 


10.0 


1.5 


7.5 


1.5 


8.0 


ns 


tsu 


Set-up Time, HIGH or LOW 
An, Bn to CPA, CPB 


2.5 


— 


2.5 


— 


2.5 


— 


2.5 


— 


ns 


tH 


Hold Time, HIGH or LOW 
An, Bn to CPA, CPB 


2.0 


— 


2.0 


— 


1.5 


— 


1.5 


— 


ns 


tsu 


Set-up Time, HIGH or LOW 
CEA, CEB to CPA, CPB 


3.0 


— 


3.0 


— 


3.0 


— 


3.0 


— 


ns 


tH 


Hold Time, HIGH or LOW 
CEA, CEB to CPA, CPB 


2.0 


— 


2.0 


— 


2.0 


— 


2.0 


— 


ns 


tw 


Clock Pulse Width HIGH or 
L0W(3) 


3.0 


— 


3.0 


— 


3.0 


— 


3.0 


— 


ns 



Symbol 


Parameter 


Conditionn) 


29FCT52CT/53CT 


29FCT52DT 


Unit 


Com'l. 


MM. 


Com'l. 


Mil. 


Mln.(2) 


Max. 


Mln.(2) 


Max. 


Min.(2) 


Max. 


Min.(2) 


Max. 


tPLH 
tPHL 


Propagation Delay 
CPA, CPB to An, Bn 


Cl = 50pF 
Rl = soon 


2.0 


6.3 


2.0 


7.3 


2.0 


4.5 


— 


— 


ns 


tPZH 
tPZL 


Output Enable Time 
OEAorOEBtoAn, Bn 


1.5 


7.0 


1.5 


8.0 


1.5 


5.6 


— 


— 


ns 


tPHZ 
tPLZ 


Output Disable Time 
OEAorOEBtoAn, Bn 


1.5 


6.5 


1.5 


7.5 


1.5 


4.3 


— 


— 


ns 


tsu 


Set-up Time, HIGH or LOW 
An. Bn to CPA, CPB 


2.5 


— 


2.5 


— 


1.5 


— 


— 


— 


ns 


tH 


Hold Time, HIGH or LOW 
An, Bn to CPA, CPB 


1.5 


— 


1.5 


— 


1.0 


— 


— 


— 


ns 


tsu 


Set-up Time, HIGH or LOW 
CEA, CEB to CPA, CPB 


3.0 


— 


3.0 


— 


2.0 


— 


— 


— 


ns 


tH 


Hold Time, HIGH or LOW 
CEA, CEB to CPA, CPB 


2.0 


— 


2.0 


— 


1.0 


— 


— 


— 


ns 


tw 


Clock Pulse Width HIGH or 
L0W<3) 


3.0 


— 


3.0 


— 


3.0 


— 


— 


— 


ns 



NOTES: 

1 . See test circuit and waveforms. 

2. Minimum limits are guaranteed but not tested on Propagation Delays. 

3. This parameter is guaranteed but not tested. 
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Integrated Device Technology, Inc. 




MULTILEVEL IDT29FCT520AT/BT/CT/DT 
PIPELINE REGISTERS IDT29FCT521 AT/BT/CT/DT 



FEATURES: 

• Fastest CMOS logic family available 

• A, B, C and D speed grades with 5.2ns tPD 

• Available in DIP, SOIC, SSOP, CERPACK and LCC 
packages 

• Four 8-bit high-speed registers 

• Dual two-level or single four-level push-only stack 
operation 

• All registers available at multiplexed output 

• Hold, transfer and load instructions 

• Provides temporary address or data storage 

• lOL = 48mA (commercial), 32mA (military) 

• CMOS power levels (1 mW typ. static) 

• Substantially lower input current levels than AMD's 
bipolar (5nA typ.) 

• True TTL input and output levels 

• Manufactured using advanced CEMOS™ processing 

• Product available in Radiation Tolerant and Radiation 
Enhanced versions 

• Military product compliant to MIL-STD-883, Class B 



DESCRIPTION: 

The IDT29FCT520AT/BT/CT/DT and IDT29FCT521AT/ 
BT/CT/DT each contain four 8-bit positive edge-triggered reg- 
isters. These may be operated as a dual 2-level or as a single 
4-level pipeline. A single 8-bit input is provided and any of the 
four registers is available at the 8-bit, 3-state output. 

: These devices differ only in the way data is loaded into and 
between the registers in 2-level operation. The difference is 
illustrated in Figure 1 . In the 1DT29FCT520AT/BT/CT/DT 
when data is entered into the first level (I = 2 or I = 1), the 
existing data in the first level is moved to the second level. In 
the IDT29FCT521 AT/BT/CT/DT, these instructions simply 
cause the data in the first level to be overwritten. Transfer of 
data to the second level is achieved using the 4-level shift in- 
struction (I = 0). This transfer also causes the first level to 
change. In either part 1=3 is for hold. 



FUNCTIONAL BLOCK DIAGRAM 
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CEMOS is a trademark of Integrated Device Teclirology, Inc. 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



MAY 1992 



©1992 Integrated Device Technology, Ina 
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IDT29FCT520AT/BT/CT/DT,521AT/BT/CT/DT 
MULTILEVEL PIPELINE REGISTERS 
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PIN CONFIGURATIONS 
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DEFINITION OF FUNCTIONAL TERMS 



Pin Names 


Description 


On 


Register input Port. 


CLK 


Clock input. Enter data into registers on LOW- 
to-HIGH transitions. 


lo, ll 


Instruction inputs. See Figure 1 and 
instruction Control Tables. 


So, Si 


Multiplexer select. Inputs either register Ai , A2, 
Bi or B2 data to be available at the output port. 


OE 


Output enable for 3-state output port. 


Yn 


Register output port. 



REGISTER SELECTION 




Si 


So 


Register 








B2 





1 


B1 


1 





A2 


1 


1 


Ai 



NOTE: 

1. l = 3forhold. 





DUAL 2-LEVEL 


SINGLE 4-LEVEL 
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Figure 1. Data Loading in 2-Level Operation 
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IDT29FCT520AT/BT/CT/DT, 521AT/BT/CT/DT 
MULTILEVEL PIPELINE REGISTERS 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



ABSOLUTE MAXIMUM RATINGS^^^ 



Symbol 


Rating 


Commercial 


IVIIiitary 


Unit 


Vterm(2) 


Terminal Voltage 
with Respect 
to GND 


-0.5 to +7.0 


-0.5 to +7.0 


V 


Vterm^^'* 


Terminal Voltage 
with Respect 
to GND 


-0.5 to Vcc 


-0.5 to Vcc 


V 


Ta 


Operating 
Temperature 


to +70 


-55 to +125 


°c 


Tbias 


Temperature 
Under Bias 


-55 to +125 


-65 to +135 


°c 


TSTG 


Storage 
Temperature 


-55 to +125 


-65 to +150 


°c 


Pt 


Power Dissipation 


0.5 


0.5 


w 


lOUT 


DC Output Current 


120 


120 


mA 



CAPACITANCE (Ta= +25°C, f = 1 .OMHz) 



Symbol 


Parameter^^) 


Conditions 


Typ. 


iUlax. 


Unit 


CiN 


Input Capacitance 


VIN = ov 


6 


10 


PF 


COUT 


Output Capacitance 


VouT = ov 


8 


12 


PF 



NOTE: 2619*104 

1 . This parameter is measured at characterization data but not tested. 



NOTES: 2619tbl03 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. No terminal voltage 
may exceed Vcc by +0.5V unless otherw/ise noted. 

2. Inputs and Vcc terminals. 

3. Outputs and I/O terminals. 

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 

Following Conditions Apply Unless Otherwise Specified: 

Commercial: Ta = 0°C to +70°C, Vcc = 5.0V ± 5%; Military: Ta = -SS'-C to +125'>C, Vcc = 5.0V ±10% 



Symbol 


Parameter 


Test Conditions'^) 


IVIin. 


Typ.(2) 


iVIax. 


Unit 


VlH 


Input HIGH Level 


Guaranteed Logic HIGH Level 


2.0 


— 


— 


V 


VIL 


Input LOW Level 


Guaranteed Logic LOW Level 


— 


— 


0.8 


V 


llH 


Input HIGH Current 


Vcc = Max. 


Vl = 2.7V 


— 


— 


5 


pA 


llL 


Input LOW Current 


Vcc = Max. 


Vl = 0.5V 


— 


— 


-5 


pA 


lOZH 


High Impedance 
Output Current 


Vcc = Max. 


Vo = 2.7V 


— 


— 


10 


pA 


lOZL 


Vo = 0.5V 


— 


— 


-10 


II 


Input HIGH Current 


Vcc = Max., Vi = Vcc (Max.) 


— 


— 


20 


pA 


VIK 


Clamp Diode Voltage 


Vcc = Min., lN = -18mA 


— 


-0.7 


-1.2 


V 


los 


Short Circuit Current 


Vcc = Max.(3), Vo = GND 


-60 


-120 


-225 


mA 


VOH 


Output HIGH Voltage 


Vcc = Min. 
ViN = ViHorViL 


IOH = -6mA MIL 
loH = -8mA COM'L. 


2.4 


3.3 


— 


V 


IOH = -12mA MIL. 
loH = -15mA COM'L. 


2.0 


3.0 


— 


Vol 


Output LOW Voltage 


Vcc = Min. 
ViN = ViHorViL 


IOL = 32mA MIL. 
IOL = 48mA COM'L. 


— 


0.3 


0.5 


V 


Vh 


Input Hysteresis 


— 


— 


200 


— 


mV 


Ice 


Quiescent Power 
Supply Current 


Vcc = Max. 

ViN = GND or Vcc 


— 


0.2 


1.5 


mA 



NOTES: 

1 . For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at Vcc = 5.0V, +25''C ambient and maximum loading. 

3. Not more than one output should be shorted at one time. Duration of the short circuit test should not exceed one second. 



6.2 



IDT29FCT520AT/BT/CT/DT, 521AT/BT/CT/DT 
MULTILEVEL PIPELINE REGISTERS 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



POWER SUPPLY CHARACTERISTICS 



Symbol 


Parameter 


Test Conditions<^> 


MIn. 


Typ.« 


Max. 


Unit 


Alec 


Quiescent Power Supply 
Current, TTL Inputs HIGH 


Vcc = Max. 

VlN = 3.4V(3) 


— 


0.5 


2.0 


mA 


ICCD 


Dynamic Power Supply Current*"' 


Vcc = Max., Outputs Open 
OE = GND 
One Input Toggling 
50% Duty Cycle 


ViN = Vcc 
ViN = GND 




0.15 


0.25 


mA/ 
MHz 


Ic 


Total Power Supply Current'^' 


Vcc = Max., Outputs Open 

fcp = 10MHz 

50% Duty Cycle 

OE=GND 

One Bit Toggling 

atfi = 5MHz 

50% Duty Cycle 


ViN = Vcc 
ViN = GND 




1.7 


4.0 


mA 


VlN = 3.4V 
ViN = GND 




2.2 


6.0;. 


Vcc = Max., Outputs Open 

fcp = 10MHz 

50% Duty Cycle 

OE=GND 

Eight Bits Toggling 

atfi = 5MH2 

50% Duty Cycle 


ViN = Vcc 
ViN = GND 




7.0 


12.8(5) 


ViN = 3.4V 
ViN = GND 




9.2 


21 .8(5) 



NOTES: 

1 . For conditions shown as Max. or Min., use appropriate value spedfied under Electrical Characteristics for the applicable device type. 

2. Typical values are at Vcc - 5.0V, +25°C ambient. 

3. Per TTL driven input (ViN = 3.4V); all other Inputs at Vcc or GND. 

4. This parameter is not directly testable, but is derived for use in Total Power Supply calculations. 

5. Values for these conditions are examples of the Ice formula. These limits are guaranteed but not tested. 

6. Io = Iquiescent+Iinputs + |dynamio .. 

, Ic = Ico + Aloe DhNt + IccD (fcp/2 + fiNi) 
Ice = Quiescent Current 

Alec = Power Supply Current for a TTL High Input (ViN = 3.4V) 
Dh = Duty Cycle for TTL Inputs High 
Nt = Number of TTL Inputs at Dh 

IccD = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 
fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices) 
fi = Input Frequency 
Ni = Number of Inputs at fi 
All currents are in milliamps and all frequencies are in megahertz. 




6.2 



IDT29FCT520AT/BT/CT/DT, 521AT/BT/CT/DT 
MULTILEVEL PIPELINE REGISTERS 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



SWITCHING CHARACTERISTICS OVER OPERATING RANGE 



Symbol 


Parameter 


Condltlon(i) 


FCT520 AT/521 AT 


FCT520BT/521BT 


Unit 


Com'l. 


MIL 


Com'l. 


Mil. 


Min.(2) 


Max. 


Min.<2) 


Max. 


Mln.(2) 


Max. 


Min.(2) 


Max. 


tPHL 
tPLH 


Propagation Delay 
CLK to Yn 


CL = 50pF 

Rl = soon 


2.0 


14.0 


2.0 


16.0 


2.0 


7.5 


2.0 


8.0 


ns 


tPHL 
tPLH 


Propagation Delay 
So or Si to Yn 


2.0 


13.0 


2.0 


1S.0 


2.0 


7.5 


2.0 


8.0 


ns 


tsu 


Set-up Time. HIGH or LOW 
Onto CLK 


5.0 


— 


G.O 


— 


2.5 


— 


2.8 


— 


ns 


tH 


Hold Time, HIGH or LOW 
Dn to CLK 


2.0 


— 


2.0 


— 


2.0 


— 


2.0 


— 


ns 


tsu 


Set-up Time, HIGH or LOW 
loorli toCLK 


5.0 


— 


6.0 


— 


4.0 


— 


4.S 


— 


ns 


tH 


Hold Time, HIGH or LOW 
loorli to CLK 


2.0 


— 


2.0 


— 


2.0 


— 


2.0 


— 


ns 


tPHZ 
tPLZ 


Output Disable Time 


1.5 


12.0 


1.5 


13.0 


1.5 


7.0 


1.5 


7.5 


ns 


tPZH 
tPZL 


Output Enable Time 


1.5 


15.0 


1.5 


16.0 


1.5 


7.S 


1.5 


8.0 


ns 


tw 


Clock Pulse Width 
HIGH or LOW 


7.0 


— 


8.0 


— 


5.5 


— 


6.0 


— 


ns 



Symbol 


Parameter 


Condition^) 


FCT520CT/521GT 


FCT520DT/521DT 


Unit 


Com'l. 


Mil. 


Com'l. 


Mil. 


Min.(2) 


Max. 


Min.(2) 


Max. 


Mln.(2) 


Max. 


Mln.(?) 


Max. 


tPHL 
tPLH 


Propagation Delay 
CLK to Yn 


Cl = 50pF 

Rl = soon 


2.0 


6.0 


2.0 


7.0 


2.0 


5.2 


— 


— 


ns 


tPHL 
tPLH 


Propagation Delay 
So or Si to Yn 


2.0 


6.0 


2.0 


7.0 


2.0 


4.8 


— 


— 


ns 


tsu 


Set-up Time, HIGH or LOW 
Dn to CLK 


2.5 


— 


2.8 


— 


1.5 


— 


— 


— 


ns 


tH 


Hold Time, HIGH or LOW 
DntoCLK 


2.0 


— 


2.0 


— 


1.0 


— 


— 


— 


ns 


tsu 


Set-up Time, HIGH or LOW 
loorhtoCLK 


4.0 


— 


4.5 


— 


2.0 


— 


— 


— 


ns 


tH 


Hold Time, HIGH or LOW 
loorhtoCLK 


2.0 


— 


2.0 


— 


1.0 


— 


— 


— 


ns 


tPHZ 
tPLZ 


Output Disable Time 


1.5 


6.0 


1.5 


6.0 


1.5 


4.8 


— 


— 


ns 


tPZH 
tPZL 


Output Enable Time 


1.5 


6.0 


1.5 


7.0 


1.5 


4.0 


— 


— 


ns 


tw 


Clock Pulse Width 
HIGHorLOW(3) 


5.5 


— 


6.0 


— 


3.0 


— 


— 


— 


ns 



NOTES: 

1 . See test circuit and waveforms. 

2. Minimum units are guaranteed but not tested on Propagation Delays. 



6.2 




Integrated Device Technology, Inc. 



FAST CMOS 
1-0F-8 DECODER 
WITH ENABLE 



IDT54/74FCT138T 
IDT54/74FCT138AT 
IDT54/74FCT138CT 



FEATURES: 

• IDT54/74FCT1 38T equivalent to FAST™ speed 
. IDT54/74FCT1 38AT 35% faster than FAST 

• IDT54/74FCT1 38CT 40% faster than FAST 

• Equivalent to FAST speeds and output drive over full 
temperature and voltage supply extremes 

• loL = 48mA (commercial) and 32mA (military) 

• CMOS power levels (1 mW typ. static) 

• True TTL input and output levels 

• Substantially lower input current levels than FAST 
(5nA max.) 

• JEDEC standard pinout for DIP and LCC 

• Product available in Radiation Tolerant and Radiation 
Enhanced versions 

• Military product compliant to MIL-STD-883, Class B 



DESCRIPTION: 

The IDT54/74FCT138T/AT/CT are 1-of-8 decoders built 
using advanced CEMOS™, a dual metal CMOS technology. 
The IDT54/74FCT1 38T/AT/CT accepts three binary weighted 
inputs (Ao, Ai , A2) and, when enabled, provides eight mutually 
exclusive active LOW outputs {Oo-07). The IDT54/74FCT1 38T/ 
AT/CT features three enable inputs, two active LOW (Ei , Ea) 
and one active HIGH (Ea). All outputs will be HIGH unless Ei 
and E2 are LOW and Ea is H IGH. This multiple enable function 
allows easy parallel expansion of the device to a 1-of-32 (5 
lines to 32 lines) decoder with just four IDT54/74FCT1 38T/AT/ 
CT devices and one inverter. 



FUNCTIONAL BLOCK DIAGRAM 



Az Ai Ao 



D? TTs Us Ua Ub TT2 



PIN CONFIGURATIONS 
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CEMOS is a trademark of Integratsd Device Technology, Inc. 
FAST is a trademark of National Semiconductor Co. 



LCC 
TOP VIEW 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



MAY 1992 



01992 Integrated Device Technology, Inc. 



6.3 



DSC-4213/3 
1 



IDT54/74FCT138T/AT/CT 

FAST CMOS 1-OF-8 DECODER-WITH ENABLE 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



PIN DESCRIPTION 



Pin Names 


Description 


A0-A2 


Address Inputs 


E1.E2 


Enable Inputs (Active LOW) 


E3 


Enable Input (Active HIGH) 


O0-O7 


Outputs (Active LOW) 



FUNCTION TABLE 






















inputs 


Outputs 


El E2 E3 


Ao 


Ai 


A2 


Go 


01 


O2 


Os 04 


05 


06 


07 


H X X 


X 


X 


X 


H 


H 


H 


H H 


H 


H 


H 


X H X 


X 


X 


X 


H 


H 


H 


H H 


H 


H 


H 


X X L 


X 


X 


X 


H 


H 


H 


H H 


H 


H 


.H 


L L H 


L 


L 


L 


L 


H 


H 


H H 


H 


H 


H 


L L H 


H 


L 


L 


H 


L 


H 


H H 


H 


H 


H 


L L H 


L 


H 


L 


H 


H 


L 


H H 


H 


H 


H 


L L H 


H 


H 


L 


H 


H 


H 


L H 


H 


H 


H 


L L H 


L 


L 


H 


H 


H 


H 


H L 


H 


H, 


H 


L L H 


H 


L 


H 


H 


H 


H 


H H 


L 


H 


H 


L L H 


L 


H 


H 


H 


H 


H 


1-1 H 


H 


L 


H 


L L H 


H 


H 


H 


H 


H 


H 


H H 


H 


H 


L 



ABSOLUTE MAXIMUM RATINGS^^^ 



Symbol 


Ratinq 


Commercial 


Military 


Unit 


VTERM(2) 


Terminal Voltage 
with Respect to 
GND 


-0.5 to +7.0 


-0.5 to +7.0 


V 


VTERm(3) 


Terminal Voltage 
with Respect to 
GND 


-0.5 to Vcc 


-0.5 to Vcc 


V 


Ta 


Operating 
Temperature 


Oto+70 


-55 to +125 


°C 


Tbias 


Temperature 
Under Bias 


-55 to +125 


-65 to +135 


°C 


TSTG 


Storage 
Temperature 


-55 to +125 


-65 to. +150 


°c 


Pt 


Power Dissipation 


0.5 


0.5 


w 


lOUT 


DC Output 
Current 


120 


120 


mA 



NOTES: 257otbioi 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. No terminal voltage 
may exceed Vcc by +0.5V unless othenwise noted. 

2. Input and Vcc terminals only. 

3. Outputs and I/O terminals only. 



CAPACITANCE (TA = 


+25°C,f = 1.0MHz) 






Symbol 


Parameter^'') 


Conditions 


Tvp. 


Max. 


Unit 


CiN 


Input 
Capacitance 


ViN = ov 


6 


10 


PF 


COUT 


Output 
Capacitance 


VOUT=OV 


8 


12 


PF, 



NOTE: 2570tbl02 

1 . This parameter is measured at characterization but hot tested. 



6.3 



IDT54/74FCT138T/AT/CT 

FAST CMOS 1-OF-8 DECODER-WITH ENABLE 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 

Following Conditions Apply Unless Otherwise Specified: 

Commercial: Ta = 0°C to +70''C, Vcc = 5.0V + 5%; Military: Ta = -55°C to +125''C, Vcc= 5.0V ± 10% 



Symbol 


Parameter 


Test Conditions(i) 


MIn. 


Typ.(2) 


Max. 


Unit 


VlH 


Input HIGH Level 


Guaranteed Logic HGH Level 


2.0 




— 


V 


VIL 


Input LOW Level 


Guaranteed Logic LCW Level 


— 


— 


0.8 


V 


llH 


Input HIGH Current 


Vcc = Max. 


Vl = 2.7V 


— 


— 


5 


^A 


IlL 


Input LOW Current 


Vcc = Max. 


Vi = 0.5V 


— 


— 


-5 


HA 


ll 


Input HIGH Current 


Vcc = Max., Vi = Vcc (Max.) 


— 


— 


20 


^A 


VIK 


Clamp Diode Voltage 


Vcc = Min.. In = -18mA 


— 


-0.7 


-1.2 


V 


los 


Short Circuit Current 


Vcc = Max.(3),Vo=GND 


-60 


-120 


-225 


mA 


VOH 


Output HIGH Voltage 


Vcc = Min. 
ViN = ViH or ViL 


IOH = -6mAMIL 
lOH = -8mA COM'L. 


2.4 


3.3 


— 


V 


IOH = -12mA MIL. 
IOH = -15mA COM'L. 


2.0 


3.0 


— 


V 


Vol 


Output LOW Voltage 


Vcc = Min. 
ViN = ViHorViL 


loL = 32mA MIL. 
lOL = 48mA COM'L. 


— 


0.3 


0.5 


V 


Vh 


Input Hysteresis 


— 


— 


200 


— 


mV 


Ice 


Quiescent Power Supply Current 


Vcc = Max. 

ViN = GND or Vcc 


— 


0.2 


1.5 


mA 



NOTES: 

1 . For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at Vcc = 5.0V, +25°C ambient and maximum loading. 

3. Not more than one output should be shorted at one time. Duration of the short circuit test should not exceed one second. 



POWER SUPPLY CHARACTERISTICS 



Symbol 


Parameter 


Test Conditions(i) 


Min. 


Typ.(2) 


Max. 


Unit 


Alec 


Quiescent Power Supply Current 
TTL Incuts HIGH 


Vcc = Max. 
ViN = 3.4V(3) 


— 


0.5 


2.0 


mA 


ICCD 


Dynamic Power Supply Current W 


Vcc = Max. 
Outputs Open 
One Output Toggling 
50% Duty Cycle 


ViN = Vcc 
ViN = GND 




0.15 


0.3 


mA/ 
MHz 


Ic 


Total Power Supply Current t^) 


Vcc = Max. 
Outputs_Op^n 
Toggle Ei , Ea or Es 
50% Duty Cycle 
to = 10MHz 
One Output Toggling 


ViN =Vcc 
ViN =GND 


~ 


1.7 


4.5 


mA 


ViN =3.4V 
ViN = GND 




2.0 


5.5 



NOTES: 

1 . For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at Vcc = 5.0V, +25°C ambient. 

3. Per TTL driven Input (Vin = 3.4V); all other inputs at Vcc or GND. 

4. This parameter is not directly testable, but is derived for use In Total Power Supply calculations. 

5. iO = IQUIESCENT + llNPUTS + IDYNAMIC 

Ic = Ice + Alec DhNt + IccD (fcp/2 + foNo) 

Ice = Quiescent Current 

Alec = Power Supply Current for a TTL High Input (Vin = 3.4V) 

Dh = Duty Cycle for TTL Inputs High 

Nt = Number of TTL Inputs at Dh 

IccD = Dynamic Current Caused by an Output Transition Pair (HLH or LHL) 

fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices) 

fo = Output Frequency 

No = Number of Outputs at fo 

All currents are in milliamps and all frequencies are in megahertz. 



6.3 



IDT54/74FCT138T/AT/CT 

FAST CMOS 1-OF-8 DECODER-WITH ENABLE 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



SWITCHING CHARACTERISTICS OVER OPERATING RANGE 



Symbol 


Parameter 


Condltlon<^> 


IDT54/74FCT138T 


IDT54/74FCT138AT 


IDT54/74FCT138CT 


Unit 


Com'l. 


Mil. 


Com'l. 


MM. 


Com'l. 


Mil. 


MIn.<' 


Max. 


Mln.P> 


Max. 


MIn.« 


Max. 


Mln.« 


Max. 


Mln.« 


Max. 


Min.« 


Max. 


tPLH 
tPHL 


Propagation Delay 
An to On 


Cl = 50pF 
RL = 500n 


1.5 


9.0 


1.5 


12.0 


1.5 


5.8 


1.5 


7.8 


1.5 


5.1 


1.5 


6.0 


ns 


tPLH 
tPHL 


Propagation Delay 
Ei or E2 to On 


1.5 


9.0 


1.5 


12.5 


1.5 


5.9 


1.5 


8.0 


1.5 


5.2 


1.5 


6.1 


ns 


tPLH 
tPHL 


Propaj^ation Delay 
E3 to On 


1.5 


9.0 


1.5 


12.5 


1.5 


5.9 


1.5 


8.0 


1.5 


5.2 


1.5 


6.1 


ns 



NOTES: 

1. See test circuit and waveforms. 

2. Minimum limits are guaranteed but not tested on Propagation Delays. 
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Integrated Device Technology, Inc. 



FAST CMOS DUAL 
1-0F-4 DECODER 
WITH ENABLE 



IDT54/74FCT139T 
IDT54/74FCT139AT 
IDT54/74FCT139CT 



FEATURES: 

IDT54/74FCT1 39T equivalent to FAST™ speed 
IDT54/74FCT139AT 35% faster than FAST 
IDT54/74FCT139CT 45% faster than FAST 

Equivalent to FAST output drive over full temperature 

and voltage supply extremes 

loL = 48mA (commercial) and 32mA (military) 

CMOS power levels (1 mW typ. static) 

TTL input and output level compatible 

Substantially lower input current levels than FAST 

(5|iA max.) 

JEDEC standard pinout for DIP and LCC 

Product available in Radiation Tolerant and Radiation 

Enhanced versions 

Military product compliant to MIL-STD-883, Class B 



DESCRIPTION: 

The IDT54/74FCT139T/AT/CT are dual 1-of-4 decoders 
built using advanced CEMOS™ , a dual metal CMOS technol- 
ogy. These devices have two independent decoders, each of 
which accept two binary weighted inputs (Ao-Ai)^and provide 
four mutually exclusive active LOW_outputs (Oo-Oa). Each 
decoder has an active LOW enable (E). When E is HIGH, all 
outputs are forced HIGH. 



FUNCTIONAL BLOCK DIAGRAM 



PIN CONFIGURATIONS 



AOa Ala Eb 



Aob Alb 




CEMOS is a trademaik of Integrated Device Technology, Inc. 
FAST is a trademark of National Semiconductor Co. 
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LCC 
TOP VIEW 




MILITARY AND COMMERCIAL TEMPERATURE RANGES 



MAY 1992 



@1 992 Integrated Device Technology, Inc. 
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DSC-4206/3 
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IDT54/74FCT139T/AT/CT FAST 

FAST CMOS DUAL 1-0F-4 DECODER WITH ENABLE 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



PIN DESCRIPTION 



Pin Names 


Description 


Ao, Ai 


Address Inputs 


E 


Enable Input (Active LOW) 


O0-O3 


Outputs (Active LOW) 



ABSOLUTE MAXIMUM RATINGS^^^ 



Symbol 


Rating 


Commercial 


iVIilltarv 


Unit 


Vterm(2) 


Terminal Voltage 
witii Respect to 
GND 


-0.5 to +7.0 


-0.5 to +7.0 


V 


VTERm(3) 


Terminal Voltage 
with Respect to 
GND 


-0.5 to Vcc 


-0.5 to Vcc 


V 


Ta 


Operating 
Temperature 


to +70 


-55 to +125 


°C 


Tbias 


Temperature 
Under Bias 


-55 to +125 


-65 to +135 


°c 


TSTG 


Storage 
Temperature 


-55 to +125 


-65 to +150 


°c 


Pt 


Power Dissipation 


0.5 


0.5 


w 


lOUT 


DC Output 
Current 


120 


120 


mA 



NOTES: 2566tbioi 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. No terminal voltage 
may exceed Vcc by +0.5V unless othen/vise noted. 

2. Input and Vcc terminals only. 

3. Outputs and I/O terminals only. 



FUNCTION TABLE^^^ 



inputs 


Outputs 


E 


Ao 


Ai 


Go 


01 


02 


03 


H 


X 


X 


H 


H 


H 


H 


L 


L 


L 


L 


H 


H 


H 


L 


H 


L 


H 


L 


H 


H 


L 


L 


H 


H 


H 


L 


H 


L 


H 


H 


H 


H 


H 


L 



NOTE: 

1. H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Don't Care 



CAPACITANCE (Ta = 


+25''C,f = 1.0MHz) 






Symbol 


Parameter<^) 


Conditions 


Typ. 


iVIax. 


Unit 


CiN 


Input 
Capacitance 


ViN = ov 


6 


10 


PF 


COUT 


Output 
Capacitance 


VouT = OV 


8 


12 


PF 



NOTE: 2566 tbi 02 

1 . This parameter is measured at characterization but not tested. 
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IDT54/74FCT139T/AT/CT FAST 

FAST CMOS DUAL 1-OF-4 DECODER WITH ENABLE 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 

Following Conditions Apply Unless Otherwise Specified: 

Commercial: Ta = 0°C to n-ycC, Voc = 5.0V ± 5%; Military: Ta = -SS^C to +125°C, Vcc= 5.0V ± 10% 



Symbol 


Parameter 


Test Conditions^) 


Min. 


TYp.(2) 


Max. 


Unit 


VlH 


Input HIGH Level 


Guaranteed Logic HGH Level 


2.0 




— 


V 


VIL 


Input LOW Level 


Guaranteed Logic LCW Level 


— 


— ■ 


0.8 


V 


llH 


Input HIGH Current 


Vcc = Max. 


VI = 2.7V 


— 


— 


5 


ha 


IlL 


Input LOW Current 


Vcc = Max. 


VI = 0.5V 


— 


— 


-5 


^A 


h 


Input HIGH Current 


Vcc = Max., Vi = Vcc (Max.) 


— 


— 


20 


^A 


VIK 


Clamp Diode Voltage 


Vcc = Min., In = -18mA 


— 


-0.7 


-1.2 


V 


los 


Short Circuit Current 


Vcc = Max.(3),Vo = GND 


-eo 


-120 


-225 


mA 


VOH 


Output HIGH Voltage 


Vcc = Min. 
ViN = ViH or ViL 


IOH = -6mAMIL 
lOH = -8mA COM'L. 


2.4 


3.3 


. — 


V 


IOH = -12mA MIL. 
|0H = -15mA COM'L. 


2.0 


3.0 


— 


V 


Vol 


Output LOW Voltage 


Vcc = Min. 
ViN = ViH or ViL 


lOL = 32mA MIL. 
lOL = 48mA COM'L. 


— 


0.3 


0.5 


V 


Vh 


Input Hysteresis 


— 


— 


200 


— 


mV 


loo 


Quiescent Power Supply Current 


Vcc = Max. 

VlN = GNDorVcc 


— 


0.2 


1.5 


mA 



NOTES: 

1 . For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at Vcc = 5.0V, +25°C ambient and maximum loading. 

3. Not more than one output should be shorted at one time. Duration of the short circuit test should not exceed one second. 




6.4 



IDT54/74FCT139T/AT/CT FAST 

FAST CMOS DUAL 1-OF-4 DECODER WITH ENABLE 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



POWER SUPPLY CHARACTERISTICS 



Symbol 


Parameter 


Test Condltions(i) 


MIn. 


TYP.(2) 


Max. 


Unit 


Alec 


Quiescent Power Supply Current 
TTL Inputs HIGH 


Vcc = Max. 
ViN = 3.4V(3) 


— 


0.5 


2.0 


mA 


ICCD 


Dynamic Power Supply 
Current^ 


Vcc = Max. 
Outputs Open 
One Bit Toggling 
50% Duty Cycle 


ViN = Vcc 
ViN = GND 




0.15 


0.3 


mA/ 
MHz 


Ic 


Total Power Supply Current(^) 


Vcc = Max. 
Outputs Open 
fo= 10MHz 
50% Duty Cycle 
One Output Toggling 


ViN =Vcc 
ViN =GND 




1.7 


4.5 


mA 


ViN =3.4V 
ViN =GND 




2.0 


5.5 


Vcc = Max. 
Outputs Open 
fo= 10MHz 
50% Duty Cycle 
One Output Toggling 
on Each Decoder 


ViN =Vcc 
ViN =GND 





3.2 


7.5(5) 


ViN = 3.4V 
ViN = GND 


" 


3.7 


9.5(5) 



NOTES: 

1 . For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at Vcc = 5.0V, +25°C ambient. 

3. Per TTL driven Input (ViN = 3.4V); all other inputs at Vcc or GND. 

4. This parameter Is not directly testable, but Is derived for use in Total Power Supply Calculations. 

5. Values for these conditions are examples of the Ice formula. These limits are guaranteed but not tested. 

6. Ic - IqUIESCENT + I INPUTS + Idynamic 

Ic " Ice + Alec DhNt + lecD (fep/2 + foNo) 

Ice - Quiescent Current 

AIoo = Power Supply Current for a TTL High Input (Vin = 3.4V) 

Dh = Duty Cycle for TTL Inputs High 

Nt = Number of TTL Inputs at Dh 

IccD » Dynamic Current Caused by an Output Transition Pair (HLH or LHL) 

fcp " Clock Frequency for Register Devices (Zero for Non-Register Devices) 

fo = Output Frequency 

No = Number of Outputs at fo 

All currents are in milliamps and all frequencies are in megahertz. 



SWITCHING CHARACTERISTICS OVER OPERATING RANGE 


















Parameter 


Description 


Condltlonf^) 


IDT54/74FCT139T 


IDT54/74FCT139AT 


IDT54/74FCT139CT 


Unit 


Com'l. 


Mil. 


Com'l. 


Mil. 


Com'l. 


Mil. 


Mln.W 


Max. 


Mln.W 


Max. 


Mln.l^ 


Max. 


Mln.« 


Max. 


MIn.W 


Max. 


Mln.« 


Max. 


tPLH 
tPHL 


Propagatioj]_Delay 
Ao or Ai to On 


Cl = 50pF 

Rl = soon 


1.5 


9.0 


1.5 


12.0 


1.5 


5.9 


1.5 


7.8 


1.5 


5.0 


1.5 


6.2 


ns 


tPLH 
tPHL 


Propagation Delay 
EtoOn 


1.5 


8.0 


1.5 


9.0 


1.5 


5.5 


1.5 


7.2 


1.5 


4.8 


1.5 


5.8 


ns 



NOTES: 

1 . See test circuit and waveforms. 

2. Minimum limits are guaranteed but not tested on Propagation Delays. 
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Integrated Device Technology, Inc. 



FAST CMOS 

8-INPUT MULTIPLEXER 



I DT54/74FCT1 5 1 T/AT/CT 
IDT54/74FCT251T/AT/CT 



FEATURES: 

• IDT54/74FCT1 51 T/251T equivalent to FAST™ speed 
and drive 

. IDT54/74FCT151 AT/251 AT 25% faster than FAST 
. IDT54/74FCT1 51 CT/251 CT 50% faster than FAST 

• Equivalent to FAST output drive over full temperature 
and voltage supply extremes 

• TTL input and output level compatible 

— VOH = 3.3V (typ.) 

— Vol = 0.3V (typ.) 

• lOL = 48mA (commercial), 32mA (military) 

• CMOS power levels (1 mW typ. static) 

• Product available in Radiation Tolerant and Radiation 
Enhanced versions 

• Military product compliant to MIL-STD-883, Class B 



DESCRIPTION: 

The IDT54/74FCT1 51T/AT/CTand IDT54/74FCT251T/AT/ 
CT are high-speed 8-input multiplexers built using advanced 
CEMOS™, a dual metal CMOS technology. They select one 
bit of data from up to eight sources under the control of three 
select inputs. Both assertion and negation outputs are 
provided. 

The IDJ54/74FCT1 51J/AT/CT has a common Active-LOW 
enable (E) input. When E is LOW, data from one of eight in- 
puts is routed to the complementary outputs according to the 
3-bit code applied to the Select (S0-S2) inputs. A common 
application of the 'FCT151 is data routing from one of eight 
sources. 

The IDT54/74FCT251 T/AT/CT has a common Active-LOW 
Output Enable (OE) input. When OE Is LOW, data from one 
deight inputs is routed to the complementary outputs. When 
OE is HIGH, both outputs are in the high-impedance state. 
This feature allows multiplexer expansion by tying several 
outputs together. 



FUNCTIONAL BLOCK DIAGRAM 




CEMOS is a trademark of Integrated Device Technology, Inc. 
FAST is a trademark of National Semiconductor Co. 



S2 Si So E for 151 
OE for 251 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



MAY 1992 



©1 992 Integrated Device Technology, Inc. 
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DSC-4212/2 
1 



IDT54/74FCT151T/AT/CT,IDT54/74FCT251T/AT/CT 
FAST CMOS S-INPUT MULTIPLEXER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



PIN CONFIGURATIONS 



INDEX 



bC 


1 




16 


Z] 


Vcc 




12 C 


2 




15 


=1 


|4 




11 IZ 


3 


P16-1 


14 


ZI 


|5 




tod 

zc 


4 
5 
6 


D16-1 
SOI 6-1 

& 
E16-1 


13 
12 
11 


Zl 
Zl 
Z] 


|6 
|7 

So 




*EorOE CI 


7 




10 


Zl 


Si 




GND [Z 


8 




9 


Zl 


S2 




D 


iP/SOiC/CERPAC 


K 






TOP VIEW 


















2635 dm 01 



ABSOLUTE MAXIMUM RATINGS^^^ 



Symbol 


Rating 


Commercial 


Military 


Unit 


Vterm(2) 


Terminal Voltage 
with Respect to 
GND 


-0.5 to +7.0 


-0.5 to +7.0 


V 


Vterm(3) 


Terminal Voltage 
with Respect to 
GND 


-0.5 to Vcc 


-0.5 to Vcc 


V 


Ta 


Operating 
Temperature 


to +70 


-55 to +125 


°C 


Tbias 


Temperature 
Under Bias 


-55 to +125 


-65 to +135 


°c 


TSTG 


Storage 
Temperature 


-55 to +125 


-65 to +150 


°C 


Pt 


Power Dissipation 


0.5 


0.5 


w 


lOUT 


DC Output 
Current 


120 


120 


mA 



NOTES: 2635*103 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This Is a stress 
rating only and functional operation of the device at these or any other 
conditions above those Indicated In the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. No terminal voltage 
may exceed Vcc by +0.5V unless otherwise noted. 

2. Input and Vcc terminals only. 

3. Outputs and I/O terminals only. 



CAPACITANCE (Ta = 


+25°C, f = 1 .OMHz) 






Symbol 


Parameter<^) 


Conditions 


Typ. 


iUlax. 


Unit 


CiN 


input 
Capacitance 


ViN =0V 


6 


10 


PF 


Gout 


Output 
Capacitance 


VOUT=OV 


8 


12 


pF 




h 

io 

NC 

Z 

z" 



l5 

l6 . 

NC 

l7 



3 2 LJ 20 19 
-]4 ■• 18[ 

I] 5 17[ 

I] 6 L20-2 16[ 

I] 7 15[ 

"] 8 14[-T SO 

9 10 11 12 13 

iS g ^ <» <^ 

o « 

LOG 
TOP VIEW 



*E for 1 51 only. OE for 251 only. 



PIN DESCRIPTION 



Pin Names 


Description 


I0-I7 


Data inputs 


S0-S2 


Selects Inputs 


E 


Enable Input (Active L0W)-FCT151 


OE 


Output Enable input (Active LOW)-FCT251 


Z 


Data Output 


z 


Inverted Data Output 



FUNCTION TABLE^^) 



Inputs 


Outputs 


S2 


Si 


So 


E/0E(1) 


Z 


z 


X 


X 


X 


H 


L(151) 


H(151) 


X 


X 


X 


H 


Z(251) 


Z(251) 


L 


L 


L 




lo 


lo 


L 


L 


H 




h 


I1 


L 


H 


L 




12 


I2 


L ■ 


H 


H 




|3 


l3 


H 


L 


L 




14 


|4 


H 


L 


H 




l5 


l5 


H 


H 


L 




|6 


l6 


H 


H 


H 




17 


l7 



NOTE: 2635tbl04 

1 . This pcirameter is measured at characterization but not tested. 



NOTES: 

1. E for 151, OE for 251. 

2. H = HIGH Voltage Level, L = 
High Impedance. 



LOW Voltage Level, X = Don't care, Z = 
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IDT54/74FCT1 51T/AT/CT, IDT54/74FCT251T/AT/CT 
FAST CMOS 8-INPUT MULTIPLEXER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 

Following Conditions Apply Unless Otherwise Specified: 

Commercial: Ta = O^C to +70°C, Vcc = 5.0V ± 5%; Military: Ta = -55°C to +125°C, Vcc= 5.0V ± 10% 



Symbol 


Parameter 


Test Conditions^) 


MIn. 


TYp.(2) 


Max. 


Unit 


VlH 


Input HIGH Level 


Guaranteed Logic HIGH Level 


2.0 




— 


V 


VIL 


Input LOW Level 


Guaranteed Logic LOW Level 


— 


— 


0.8 


V 


IIH 


Input HIGH Current 


Vcc = Max. 


Vi = 2.7V 


— 


— 


5 


ma 


IlL 


Input LOW Current 


Vcc = Max. 


Vi = 0.5V 


— 


— 


-5 


mA 


lOZH 


High Impedance Output Current 


Vcc = Max. 


Vo = 2.7V 


— 


— 


10 


ma 


lOZL 


VO = 0.5V 


— 


— 


-10 


h 


Input HIGH Current 


Vcc = Max., Vi = Vcc (Max.) 


— 


— 


20 


HA 


VIK 


Clamp Diode Voltage 


Vcc = Min., In = -18mA 


— 


-0.7 


-1.2 


V 


Ids 


Short Circuit Current 


Vcc = Max.(3),Vo = GND 


-60 


-120 


-225 


mA 


VOH 


Output HIGH Voltage 


Vcc = Min. 
ViN = ViHorViL 


lOH = -6mA MIL. 
lOH = -8mA COM'L. 


2.4 


3.3 


— 


V 


IOH = -12mA MIL. 
IOH = -15mA COM'L. 


2.0 


3.0 


— 


V 


Vol 


Output LOW Voltage 


Vcc = Min. 
ViN = ViH or ViL 


lOL = 32mA MIL. 
lOL = 48mA COM'L. 


— 


0.3 


0.5 


V 


Vh 


Input Hysteresis 


— 


— 


200 


— 


mV 


Ice 


Quiescent Power Supply Current 


Vcc = Max. 

ViN = GND or Vcc 


— 


0.2 


1.5 


mA 



NOTES: 

1 . For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at Vcc = 5.0V, +25°C ambient and maximum loading. 

3. Not more than one output should be shorted at one time. Duration of the short circuit test should not exceed one second. 

POWER SUPPLY CHARACTERISTICS 



Symbol 


Parameter 


Test Conditlons(i) 


Min. 


TYp.(2) 


Max. 


Unit 


Alec 


QuiescentPower Supply Current 
TTL Inputs HIGH 


Vcc = Max. 
ViN = 3.4V(3) 


— 


0.5 


2.0 


mA 


ICCD 


Dynamic Power Supply Current''*) 


Vcc = Max. 
Outputs Open 
EorOE = GND 
One Bit Toggling 
50% Duty Cycle 


ViN = Vcc 
ViN = GND 




0.15 


0.25 


mA/ 
MHz 


Ic 


Total Power Supply Current(^) 


Vcc = Max. 
Outputs Open 
fi = 10MHz 
50% Duty Cycle 
EorOE=GND 
One Input Toggling 


ViN = Vcc 
ViN = GND 




3.2 


6.5 


mA 


ViN =3.4V 
ViN =GND 




3.5 


7.5 



NOTES: 

1 . For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at Vcc = 5.0V, +25°C ambient. 

3. Per TTL driven input (Vin = 3.4V); all other inputs at Vcc or GND. 

4. This parameter is not directly testable, but is derived for use in Total Power Supply calculations. 

5. Ic = Iquiescent + I INPUTS + Idynamic 

Ic = Ice + Alec DhNt + ICCD (fcp/2 + fiNo) 

Ice = Quiescent Current 

Alee = Power Supply Current for a TTL High Input (Vin = 3.4V) 

Dh = Duty Cycle for TTL Inputs High 

Nt = Number of TTL Inputs at Dh 

lecD = Dynamic Current Caused by an Output Transition Pair (HLH or LHL) 

fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices) 

fi = Input Frequency 

No = Klumber of Outputs at fi 

All currents are In mllliamps and all frequencies are in megahertz. 
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IDT54/74FCT1 51T/AT/CT, IDT54/74FCT251 T/AT/CT 
FAST CMOS 8-INPUT MULTIPLEXER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



SWITCHING CHARACTERISTICS OVER OPERATING RANGE 


- IDT54/74FCT151T/AT/CT 




Symbol 


Parameter 


Condltlon(l) 


IDT54/74FCT151T 


IDT54/74FCT151AT 


IDT54/74FCT151CT 


Unit 


Confi'l. 


Mil. 


Com'l. 


Mil. 


Com'l. 


MIL 


Mln.(2) 


Max. 


Min.P) 


Max. 


Mi„.P) 


Max. 


Mln.<2) 


Max. 


Min.<2) 


Max. 


Min.P) 


Max. 


tPLH 
tPHL 


Propagation Delay 
SNtoZ 


Cl = SOpF 

Rl = soon 


1.5 


9.0 


1.5 


10.0 


1.5 


6.6 


1.5 


7.4 


1.5 


5.6 


1.5 


6.2 


ns 


tPLH 
tPHL 


Propagation Delay 
Sn to Z 


1.5 


10.5 


1.5 


11.5 


1.5 


6.8 


1.5 


7.6 


1.5 


5.8 


1.5 


6.5 


ns 


tPLH 
tPHL 


Propagation Delay 
EtoZ 


1.5 


7.0 


1.5 


7.5 


1.5 


5.6 


1.5 


6.3 


1.5 


4.8 


1.5 


5.4 


ns 


tPLH 
tPHL 


Propagation Delay 
Eto Z 


1.5 


9.5 


1.5 


11.0 


1.5 


5.8 


1.5 


6.6 


1.5 


5.0 


1.5 


5.7 


ns 


tPLH 
tPHL 


Propagation Delay 
iNtoZ 


1.5 


6.5 


1.5 


7.5 


1.5 


5.2 


1.5 


5.8 


1.5 


4.4 


1.5 


4.9 


ns 


tPLH 
tPHL 


Propagation Delay 
iNtoZ 


1.5 


7.5 


1.5 


9.0 


1.5 


5.5 


1.5 


6.1 


1.5 


4.7 


1.5 


5.2 


ns 



SWITCHING CHARACTERISTICS OVER OPERATING RANGE 


- IDT54/74FCT251 T/AT/CT 




Symbol 


Parameter 


ConditlonO) 


IDT54/74FCT251T 


IDT54/74FCT251AT 


IDT54/74FCT251CT 


Unit 


Com'l. 


MIL 


Com'l. 


Mil. 


Com'l. 


MM. 


Min.(2) 


Max. 


Mln.(2) 


Max. 


Mln.(2) 


Max. 


Mln.<2) 


Max. 


Min.(2) 


Max. 


Mln.P) 


Max. 


tPLH 
tPHL 


Propagation Delay 
Sn to Z 


Cl = SOpF 

RL = soon 


1.5 


9.0 


1.5 


9.5 


1.5 


6.6 


1.5 


7.4 


1.5 


5.6 


1.5 


6.2 


ns 


tPLH 
tPHL 


Propagation Delay 
SNtoZ 


1.5 


11.0 


1.5 


14.0 


1.5 


6.8 


1.5 


7.6 


1.5 


5.8 


1.5 


6.5 


ns 


tPLH 
tPHL 


Propagation Delay 
iNtoZ 


1.5 


7.0 


1.5 


8.0 


1.5 


5.2 


1.5 


5.8 


1.5 


4.4 


1.5 


4.9 


ns 


tPLH 
tPHL 


Propagation Delay 
iNtoZ 


1.5 


7.0 


1.5 


8.0 


1.5 


5.5 


1.5 


6.1 


1.5 


4.7 


1.5 


5.2 


ns 


tPZH 
tPZL 


Output Enable Time 
OEtoZ 


1.5 


9.0 


1.5 


10.0 


1.5 


6.7 


1.5 


7.4 


1.5 


5.7 


1.5 


6.3 


ns 


tPHZ 
tPLZ 


Output Disable Time 
OEtoZ 


1.5 


7.5 


1.5 


8.5 


1.5 


6.0 


1.5 


6.4 


1.5 


5.0 


1.5 


5.4 


ns 


tPZH 
tPZL 


Output Enable Time 
OEtoZ 


1.5 


9.0 


1.5 


10.0 


1.5 


6.7 


1.5 


7.6 


1.5 


5.7 


1.5 


6.5 


ns 


tPHZ 
tPLZ 


Output Disable Time 
OEtoZ 


1.5 


7.0 


1.5 


7.0 


1.5 


6.0 


1.5 


6.3 


1.5 


5.0 


1.5 


5.2 


ns 



NOTES: 

1. See test circuit and waveforms. 

2. Minimum limits are guaranteed but not tested on Propagation 



Delays. 
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Integrated Device Technology, Inc. 



FAST CMOS 
QUAD 2-INPUT 
MULTIPLEXER 



IDT54/74FCT157T/AT/CT 
IDT54/74FCT257T/AT/CT 



FEATURES: 

• IDT54/74FCT157T/257T equivalent to FAST™ speed 
and drive 

. IDT54/74FCT157AT/257AT 25% faster than FAST 
. IDT54/74FCT157CT/257CT 50% faster than FAST 

• TIL input and output level compatible 

— VoH = 3.3V (typ.) 

— Vol = 0.3V (typ.) 

• lOL = 48mA (commercial) and 32mA (military) 

• CMOS power levels (1 mW typ. static) 

• Product available in Radiation Tolerant and Radiation 
Enhanced Versions 

• Military product compliant to MIL-STD-883, Class B and 
DESC listed 



DESCRIPTION: 

The IDT54/74FCT157T/AT/CT and IDT54/74FCT257T/ 
AT/CT are high-speed quad 2-input multiplexers built using 
advanced CEMOS™, a dual metal CMOS technology. Four 
bits of data from two sources can be selected using the 
common select input. The four buffered outputs present the 
selected data in the true (non-inverting) form. 

The IDT54/74FCT157T/AT/CT has a common, active- 
LOW, enable input. When the enable input is not active, all 
fouroutputs are held LOW. Acommon application of 'FCT157T 
is to move data from two different groups of registers to a 
common bus. Another application is as a function generator. 
The 'FCT157T can generate any four of the 16 different 
functions of two variables with one variable common. 

The I DT54/74FCT257T/AT/CT has a common Output 
Enable (OE) input. When OE is H IGH, all outputs are switched 
to a high-impedance state allowing the outputs to interface 
directly with bus-oriented systems. 
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CEMOS is a trademark of Integrated Device TechnoJogy, Inc. 
FAST is a trademark of National Semiconductor Co. 
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IDT54/74FCT1 57T/AT/CT, IDT54/74FCT257T/AT/CT 
FAST CMOS QUAD 2-INPUT MULTIPLEXER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



PIN DESCRIPTION 



Pin Names 


Description 


lOA-IOD 


Source Data Inputs 


I1A-IID 


Source 1 Data Inputs 


E 


Enable Input (Active LOW)-FCT157T 


OE 


Output Enable (Active LOW)-FCT257T 


S 


Select Input 


Za-Zd 


Outputs 



ABSOLUTE MAXIMUM RATINGS^^^ 



Symbol 


Rating 


Commercial 


IVIilitary 


Unit 


Vterm(2) 


Terminal Voltage 
witli Respect 
toGND 


-0.5 to +7.0 


-0.5 to +7.0 


V 


Vterm(3) 


Terminal Voltage 
with Respect 
toGND 


-0.5 to Vcc 


-0.5 to Vcc 


V 


Ta 


Operating 
Temperature 


Oto+70 


-55 to +125 


°c 


Tbias 


Temperature 
Under Bias 


-55 to +125 


-65 to +135 


°c 


TSTG 


Storage 
Temperature 


-55 to +125 


-65 to +150 


°c 


Ft 


Power Dissipation 


0.5 


0.5 


w 


lOUT 


DC Output Current 


120 


120 


mA 



NOTES: 2537tbioi 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This Is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this speci- 
fication is not implied. Exposure to absolute maximum rating conditions 
for extended periods may affect reliability. No terminal voltage may 
exceed Vcc by +0.5V unless othen/vise noted. 

2. Inputs and Vcc terminals only. 

3. Outputs and I/O terminals only. 



FUNCTION TABLE^^) 



inputs 


Output Zn 


E/OE 


S 


io 


ll 


157 


257 


H 


X 


X 


X 


L 


Z 


L 


H 


X 


L 


L 


L 


L 


H 


X 


H 


H 


H 


L 


L 


L 


X 


L 


L 


L 


L 


H 


X 


H 


H 



NOTE: 

1. H = HIGH Voltage Level 
L = LOW/ Voltage Level 
X = Don't Care 
Z = High Impedance 



CAPACITANCE (Ta = +25»C, f ^ 1 .OMHz) 



Symbol 


Parameter*''' 


Conditions 


Typ. 


IViax. 


Unit 


CiN 


Input Capacitance 


ViN = ov 


6 


10 


PF 


COUT 


Output Capacitance 


VOUT = ov 


8 


12 


PF 



NOTE: 

1 . This parameter is guaranteed but not tested. 
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IDT54/74FCT157T/AT/CT, IDT54/74FCT257T/AT/CT 
FAST CMOS QUAD 2-INPUT MULTIPLEXER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 

Following Conditions Apply Unless Othenwise Specified: 

Commercial: Ta = 0°C to +70°C, Vcc = 5.0V ± 5%; Military: Ta = -55°C to +1 25°C, Vcc = 5.0V ± 1 0% 



Symbol 


Parameter 


Test Conditions'^) 


iVIin. 


Typ(2) 


IVIax. 


Unit 


VlH 


Input HIGH Level 


Guaranteed Logic HIGH Level 


2.0 


— 


— 


V 


VlL 


Input LOW Level 


Guaranteed Logic LOW Level 


— 


— 


0.8 


V 


llH 


Input HIGH Current 


Vcc = Max. 


Vi = 2.7V 


— 


— 


5 


^A 


IlL 


Input LOW Current 


Vcc = Max. 


Vi = 0.5V 


— 


— 


-5 


ma 


lOZH 


High Impedance Output 
Current 


Vcc = Max. 


Vo = 2.7V 


— 


. — 


10 


ma 


lOZL 


Vo = 0.5V 


— 


- 


-10 


ll 


Input HIGH Current 


Vcc = Max., Vi = Vcc (Max.) . , 


— 


— 


20 


mA 


VIK 


Clamp Diode Voltage 


Vcc = Min., In =-18mA 


— 


-0.7 


-1.2 


V 


Ids 


Short Circuit Current 


Vcc = Max.(3\ Vo = GND 


-60 


-120 


-225 


mA 


VOH 


Output HIGH Voltage 


Vcc = Min. 
ViN = ViH or ViL 


lOH = -6mA MIL. 
lOH =-8mAC0M'L. 


2.4 


3.3 


— : 


V 


lOH = -12mA MIL. 
lOH =-15mAC0M'L 


2.0 


3.0 


— 


V 


Vol 


Output LOW Voltage 


Vcc= Min. 
ViN = ViH or ViL 


lOL = 32mA MIL. 
loL = 48mA COMl. 


— 


0.3 


0.5 


V 


Vh 


Input Hysteresis 


— 


— 


200 


— 


mV 


Ice 


Quiescent Power Supply 
Current 


Vcc = Max. 

ViN = GNDorVcc 


. — 


0.2 


1.5 


mA 



NOTES: 

1 . For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at Vcc = 5.0V, +25°C ambient and maximum loading. 

3. Not more than one output should be shorted at one time. Duration of the short circuit test should not exceed one second. 
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IDT54/74FCT157T/AT/CT, IDT54/74FCT257T/AT/CT 
FAST CMOS QUAD 2-INPUT MULTIPLEXER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



POWER SUPPLY CHARACTERISTICS 



Symbol 


Parameter 


Test Conditions'^' 


Min. 


Typ.(2) 


Max. 


Unit 


Alec 


Quiescent Power Supply Current 
TTL Inputs HIGH 


Vcc = Max. 
ViN = 3.4V(3) 


— 


0.5 


2.0 


mA 


ICCD 


Dynamic Power Supply Current^*^ 


Vcc = Max. 
Outputs Open 
EorOE = GND 
One Bit Toggling 
50% Duty Cycle 


ViN = Vcc 
ViN = GND 




0.15 


0.25 


mA/MHz 


Ic 


Total Power Supply Current'^' 


Vcc = Max. 
Outputs Open 
fi=10MHz 
50% Duty Cycle 
EorOE = GND 
One Bit Toggling 


ViN = Vcc 
ViN = GND 


— 


1.7 


4.0 


mA 


ViN = 3.4V 
ViN = GND 


— 


2.0 


5.0 


ViN =Vcc 
Outputs Open 
fi= 2.5MHz 
50% Duty Cycle 
EorOE = GND 
Four Bits Toggling 


ViN = Vcc 
ViN = GND 


— 


1.7 


4.0(5) 


ViN = 3.4V 
ViN = GND 


— 


2.7 


8.0(5) 



NOTES: 

1 . For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at Vcc = 5.0V, +25''C ambient. 

3. Per TTL driven input (ViN = 3.4V); all other inputs at Vcc or GND. 

4. This parameter is not directly testable, but is derived for use in Total Power Supply calculations. 

5. Values for these conditions are examples of the Ice formula. These limits are guaranteed but not tested. 

6. Ic - IqUIESCENT + llNPUTS + Idynamic 

Ic - Ice + Alec DhNt + IccD (fcp/2 + fiNi) 

Ice = Quiescent Current 

Alec = Power Supply Current for a TTL High Input (Vin = 3.4V) 

Dh = Duty Cycle for TTL Inputs High 

Nt= Number of TTL Inputs at DH 

IccD " Dynamic Current Caused by an Output Transition Pair (HLH or LHL) 

fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices) 

fi = Input Frequency 

Ni = Number of Inputs at fi 

All currents are in milliamps and all frequencies are in megahertz. 
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IDT54/74FCT157T/AT/CT, IDT54/74FCT257T/AT/CT 
FAST CMOS QUAD 2-INPUT MULTIPLEXER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



SWITCHING CHARACTERISTICS OVER OPERATING RANGE 


- FCT157T/AT/CT 








Symbol 


Parameter 


Condltion<^) 


54/74FCT157T 


54/74FCT157AT 


54/74FCT157CT 


Unit 


Com'l. 


MIL 


Com'l. 


Mil. 


Com'L 


Mil. 


Mln.(2) 


Max. 


Mln.(2) 


Max. 


Mln.(2) 


Max. 


Mln.(2) 


Max. 


Mln.(2) 


Max. 


Mln.(2) 


Max. 


tPLH 
tPHL 


Propagation Delay 
In to Zn 


CL = SOpF 

Rl = soon 


1.S 


6.0 


1.5 


7.0 


1.5 


5.0 


1.5 


5.8 


1.5 


4.3 


1.5 


5.0 


ns 


tPLH 
tPHL 


Propagation Delay 
Eto Zn 


1.S 


10.5 


1.5 


12.0 


1.5 


6.0 


1.5 


7.4 


1.5 


4.8 


1.5 


5.9 


ns 


tPLH 
tPHL 


Propagation Delay 
S to Zn 


1.5 


10.5 


1.5 


12.0 


1.5 


7.0 


1.5 


8.1 


1.5 


5.2 


1.5 


6.0 


ns 



SWITCHING CHARACTERISTICS OVER OPERATING RANGE 


- FCT257T/AT/CT 








Symbol 


Parameter 


Condition<^) 


54/74FCT257T 


54/74FCT257AT 


54/74FCT257CT 


Unit 


Com'l. 


MIL 


Com'l. 


Mil. 


Com'l. 


MIL 


Mln.(2) 


Max. 


Min.<2) 


Max. 


Min.<2) 


Max. 


Mln.(2) 


Max. 


MIn.(2) 


Max. 


Mln.<2) 


Max. 


tPLH 
tPHL 


Propagation Delay 
In to Zn 


CL = SOpF 
Rl = soon 


1.5 


6.0 


1.5 


7.0 


1.5 


5.0 


1.5 


5.8 


1.5 


4.3 


1.5 


5.0 


ns 


tPLH 
tPHL 


Propagation Delay 
StoZN 


1.5 


10.5 


1.5 


12.0 


1.5 


7.0 


1.5 


8.1 


1.5 


5.2 


1.5 


6.0 


ns 


tPZH 
tPZL 


Output Enable 
Time 


1.5 


8.5 


1.5 


10.0 


1.5 


7.0 


1.5 


8.0 


1.5 


6.0 


1.5 


6.8 


ns 


tPHZ 
tPLZ 


Output Disable 
Time 


1.5 


6.0 


1.5 


8.0 


1.5 


5.5 


1.5 


5.8 


1.5 


5.0 


1.5 


5.3 


ns 



NOTES: 

1 . See test circuit and waveforms. 

2. Minimum limits are guaranteed but not tested on Propagation Delays. 
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Integrated Device Technology, Inc. 



FAST CMOS 


IDT54/74FCT161T/AT/CT 


SYNCHRONOUS 


IDT54/74FCT1 63T/AT/CT 


PRESETTABLE 




BINARY COUNTERS 





FEATURES: 

• IDT54/74FCT161T/163T equivalent to FAST™ speed 

• IDT54/74FCT161AT/163AT 35% faster than FAST 

• IDT54/74FCT161CT/163CT 45% faster than FAST 

• Equivalent to FAST output drive over full temperature 
and voltage supply extremes 

• IcL = 48mA (commercial), 32mA (military) 

• CMOS power levels (1 m W typ. static) 

• True TTL input and output levels 

• Substantially lower input current levels than FAST 
(5|iAmax.) 

• JEDEC standard pinbut for DIP and LCC 

• Product available in Radiation Tolerant and Radiation 
Enhanced versions 

• Military product compliant to MIL-STD-883, Class B 



DESCRIPTION: 

The IDT54/74FCT1 61T/1 63T, IDT54/74FCT1 61 AT/1 63AT 
and IDT54/74FCT161CT/163CT are high-speed synchro- 
nous modulo-16 binary counters built using advanced 
CEMOS™, a dual metal CMOS technology. They are syn- 
chronously presettable for application in programmable divid- 
ers and have two types of count enable inputs plus a terminal 
count output for versatility in forming synchronous multi-stage 
counters. The IDT54/74FCT161T/AT/CT have asynchro- 
nous Master Reset inputs that override all other inputs and 
force the outputs LOW. The IDT54/74FCT1 63T/AT/CT have 
Synchronous Reset inputs that override counting and parallel 
loading and allow the outputs to be simultaneously reset on 
the rising edge of the clock. 



FUNCTIONAL BLOCK DIAGRAM 



CEP 
GET 




MR ('161) 



SR ('163)" ^X'^^^y^ 



CEMOS is a trademaik of Integrated Device Technology, Inc. 
FAST is a trademark of National Semiconductor Co. 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



MAY 1992 



61992 Integrated Device Technology, Inc. 
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IDT54/74FCT161T/AT/CT, IDT54/74FCT163T/AT/CT 

FAST CMOS SYNCHRONOUS PRESETTABLE BINARY COUNTERS 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



PIN CONFIGURATIONS 



*MRfor'161 
*SRfor'163 



*R C 


1 


^KJ^ 


16 


3 


CP C 
Po C 
Pi c 

P2 c 


2 
3 
4 
5 


P16-1, 

D16-1, 

SOI 6-1, 

& 


15 
14 
13 
12 


3 
3 
3 


P3 C 


6 


El 6-1 


11 


3 


CEP L 


7 




10 


J 


GND C 


8 




9 


3 



Vcc 
TC 

Qo 
Qi 

Q2 

Q3 

GET 
PE 



INDEX ^ia:0|o 



DIP/SOIC/CERPACK 
TOP VIEW 





y LJ 


^! ILILJ S 






3 


2 1 1 20 19 




Po 


:] 4 


V 18 c: 


Qo 


Pi 


:] 5 


17 e: 


Qi 


NC 


:] 6 


L20-2 16 [: 


NC 


P2 


:] 7 


15 c: 


Q2 


P3 


:] 8 


14 [: 


Q3 




9 


10 11 12 13 






^ !"! 


I~I !~I !~! n X 





CL Q O lUJ f- 
O O " 

LOG 
TOP VIEW 



PIN DESCRIPTION 



FUNCTION TABLE<2) 



Pin Names 


Description 


CEP 


Count Enable Parallel Input 


CET 


Count Enable Trickle Input 


CP 


Clock Pulse Input (Active Rising Edge) 


MR ('161) 


Asynchronous Master Reset Input (Active LOW) 


SR('163) 


Synchronous Reset Input (Active LOW) 


Po-3 


Parallel Data Inputs 


PE 


Parallel Enable Input (Active LOW) 


Qo-3 


Flip-Flop Outputs, 


TC 


Terminal Count Output 



SR(1) 


PE 


CET 


CEP 


Action on the Rising 
Clock Edge(s) 


L 


X 


X 


X 


Reset (Clear) 


H 


L 


X 


X 


Load (Pn->Qn) 


H 


H 


H 


H 


Count (increment) 


H 


H 


L 


X 


No Change (Hold) 


H 


H 


X 


L 


No Change (Hold) 



NOTES: 2611 

1. For FCT1 63/1 63A only. 

2. H = HIGH Voltage Level, L = LOW Voltage Level, X = Don't Care. 



ABSOLUTE MAXIMUM RATINGS^^^ 



Symbol 


Rating 


Commercial 


Military 


Unit 


Vterm'2) 


Terminal Voltage 
with Respect 
to GND 


-0.5 to +7.0 


-0.5 to +7.0 


V 


Vterm(3) 


Terminal Voltage 
with Respect 
to GND 


-0.5 to Vcc 


-0.5 to Vcc 


V 


Ta 


Operating 
Temperature 


to +70 


-55 to +125 


°c 


Tbias 


Temperature 
Under Bias 


-55 to +125 


-65 to +135 


°c 


TSTG 


Storage 
Temperature 


-55 to +125 


-65 to +150 


°c 


Pt 


Power Dissipation 


0.5 


0.5 


W 


lOUT 


DC Output Current 


120 


120 


mA 



NOTES: 26iitbioi 

1. Stresses greater ttian those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This Is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. No terminal voltage 
may exceed Vcc by +0.5V unless otherwise noted. 

2. Inputs and Vcc terminals only. 

3. Outputs and I/O terminals only. 



CAPACITANCE (Ta= +25°C, f = 1.0MHz) 



Symbol 


Parameter^''^ 


Conditions 


Typ. 


Max. 


Unit 


CiN 


Input Capacitance 


ViN = ov 


6 


10 


PF 


COUT 


Output Capacitance 


VOUT = ov 


8 


12 


PF 




NOTE: 26iitbi02 

1 . This parameter is guaranteed at characterization but not tested. 
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IDT54/74FCT161T/AT/CT, IDT54/74FCT163T/AT/CT 

FAST CMOS SYNCHRONOUS PRESETTABLE BINARY COUNTERS 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 

Following Conditions Apply Unless Othenwise Specified: 

Commercial: Ta = O^C to +70°C, Vco = 5.0V ± 5%; Military: Ta = -55°C to +125°C, Voc = 5.0V ±10% 



Symbol 


Parameter 


Test Conditions'^) 


lUlln. 


Typ.<2) 


Max. 


Unit 


VlH 


Input HIGH Level 


Guaranteed Logic HIGH Level 


COMl'*) 


2.0V 


— 





V 


MIL 


2.7V 


— 


— 


V 


ViL 


Input LOW Level 


Guaranteed Logic LOW Level 


— 


— 


0.8 


V 


llH 


Input HIGH Current 


Vco = Max. 


Vi = 2.7V 


— ■ 


— 


5 


HA 


IlL 


Input LOW Current 


Voc = Max. 


Vi = 0.5V 


— 


— ' 


-5 


HA 


II 


Input HIGH Current 


Vco = Max.. Vi = Vco (Max.) 


— 


— 


20 


HA 


VIK 


Clamp Diode Voltage 


Vcc = Min., lN = -18mA 


■ — 


-0.7 


-1.2 


V 


los 


Short Circuit Current 


Vcc = Max.(3),Vo = GND 


-60 


-120 


-225 


mA 


VOH 


Output HIGH Voltage 


Vco = Min. 
ViN = ViHorViL 


IOH=-6mA MIL. 
IOH=-8mA COM'L. 


2.4 


3.3 


— 


y 


IOH = -12mA MIL. 
IOH=-15mA COM'L. 


2.0 


3.0 


— 


V 


Vol 


Output LOW Voltage 


Voc = Min. 
ViN = ViHorViL 


IOL=32mA MIL. 
IOL=48mA COM'L. 


— 


0.3 


0.5 


V 


Vh 


Input Hysteresis 


— 


— 


200 


— 


mV 


Ice 


Quiescent Power 
Supply Current 


Vcc = Max. 

ViN = GNDorVcc . 


— 


0.2 


1.5 


mA 



NOTES: 

1 . For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at Vcc = 5.0V, +25"'C ambient and maximum loading. 

3. Not more than one output should be shorted at one time. Duration of the short circuit test should not exceed one second. 

4. Clock pin requires a minimum Vih of 2.5V. 
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IDT54/74FCT161T/AT/CT, IDT54/74FCT163T/AT/CT 

FAST CMOS SYNCHRONOUS PRESETTABLE BINARY COUNTERS 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



POWER SUPPLY CHARACTERISTICS 



Symbol 


Parameter 


Test CondHlon8<'' 


MIn. 


Typ.(2) 


Max. 


Unit 


Alec 


Quiescent Power Supply Current 
TTL Inputs HIGH 


Vcc = Max. 
VlN = 3.4V(3) 


— 


0.5 


2.0 


mA 


ICCD 


Dynamic Power Supply Current '''^ 


Vcc = Max., Outputs Open 

Load Mode 

CEP = CET-PE-GND 

MRorSR = Vcc 

One Input Toggling 

50% Duty Cycle 


VlN = Vcc 
VlN -GND 




0.15 


0.25 


mA/ 
MHz 


Ic 


Total Power Supply Current^^^ 


Vcc = Max., Outputs Open 

Load Mode 

fcp = 10MHz 

50% Duty Cycle 

CEP = CET=PE = GND 

MR or SR = Vcc 

One Bit Toggling 

atfi = 5MH2 

50% Duty Cycle 


VlN = Vcc 
VlN = GND 




1.7 


4.0 


mA 


VlN = 3.4V 
VlN = GND 




2.2 


6.0 


Vcc = Max., Outputs Open 

Load Mode 

fcp= 10MHz 

50% Duty C^cle 

CEP = CET=PE = GND 

MRorSR = Vcc 

Four Bits Toggling 

at fi = 5MHz 

50% Duty Cycle 


VlN = Vcc 
VlN = GND 




4.0 


7.8(5) 


VlN = 3.4V 
VlN = GND 




5.2 


12.8(5) 



NOTES: 

1 . For conditions shown as Max. or MIn., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at Vcc = 5.0V, +25°G ambient. 

3. Per TTL driven input (VlN = 3.4V); all other inputs at Vcc or GND. 

4. This parameter is not directly testable, but is derived for use in Total Power Supply calculations. 

5. Values for these conditions are examples of the Ice formula. These limits are guaranteed but not tested. 

6. Ic = IQUIESCENT +IINPUTS + IDYNAMIC 

Ic = Ice + AIccDhNt + lccD(fcp/2 + fiNl) 

Ice = Quiescent Current 

Alee = Power Supply Current for a TTL High Input (Vin = 3.4V) 

Dh = Duty Cydle for TTL Inputs High 

Nt = Number of TTL Inputs at Dh 

lecD = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 

fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices) 

fi = Input Frequency 

Ni - Number of Inputs at fi 

All currents are in milliamps and all frequencies are in megahertz. 
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IDT54/74FCT161T/AT/CT, IDT54/74FCT163T/AT/CT 

FAST CMOS SYNCHRONOUS PRESETTABLE BINARY COUNTERS 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



SWITCHING CHARACTERISTICS OVER OPERATING RANGE 
















Symbol 


Parameter 


Condltlon<^) 


IDT54/74FCT161T 
IDT54/74FCT163T 


IDT54/74FCT161AT 
IDT54/74FCT163AT 


IDT54/74FCT161CT 
IDT54/74FCT163CT 




Com'l. 


Mil. 


Com'l. 


MM. 


Com'l 


Mil. 


MIn.(2) 


Max. 


Mln.<2) 


Max. 


Mln.« 


Max. 


M\nP 


Max. 


Mln.(2) 


Max. 


Mln.(2) 


Max. 


Unit 


tPLH 
tPHL 


Propagation Delay 

OP to On 

(PE Input HIGH) 


Cl = 50pF 
Rl = soon 


2.0 


11.0 


2.0 


11.5 


2.0 


7.2 


2.0 


7.5 


2.0 


5.8 


2.0 


6.3 


ns 


tPLH 
tPHL 


Propagation Delay 

OP to On 

(PE Input LOW) 


2.0 


9.5 


2.0 


10.0 


2.0 


6.2 


2.0 


6.5 


2.0 


5.8 


2.0 


6.3 


ns 


tPLH 
tPHL 


Propagation Delay 
CP to TC 


2.0 


15.0 


2.0 


16.5 


2.0 


9.8 


2.0 


10.8 


2.0 


7.4 


2.0 


8.3 


ns 


tPLH 
tPHL 


Propagation Delay 
CETtoTC 


1.5 


8.5 


1.5 


9.0 


1.5 


5.5 


1.5 


5.9 


1.5 


5.2 


1.5 


5.6 


ns 


tPHL 


Propagation Delay 
MR to On (-161) 


2.0 


13.0 


2.0 


14.0 


2.0 


8.5 


2.0 


9.1 


2.0 


6.0 


2.0 


6.6 


ns 


tPHL 


Propagation Delay 
MR to TC (-161) 


2.0 


11.5 


2.0 


12.5 


2.0 


7.5 


2.0 


8.2 


2.0 


7.0 


2.0 


7.7 


ns 


tsu 


Set-up Time, 
HIGH or LOW 
PntoCP 


5.0 


— 


5.5 


— 


4.0 


— 


4.5 


— 


4.0 


— 


4.5 


— 


ns 


tH 


Hold Time, 
HIGH or LOW 
PntoCP 


1.5 


— 


2.0 


— 


1.5 


— 


2.0 




1.5 




2.0 




ns 


tsu 


Set-up Time, 
HIGH or LOW 
PEorSRtoCP 


11.5 


— 


13.5 


— 


9.5 


— 


11.5 


— 


9.5 


— 


11.5 


— 


ns 


tH 


Hold Time, 
HIGH or LOW 
PEorSRtoCP 


1.5 


— 


1.5 


— 


1.5 


— 


1.5 


— 


1.5 


— 


1.5 


— 


ns 


tsu 


Set-up Time, 
HIGH or LOW 
CEPorCETtoCP 


11.5 


" 


13.0 




9.5 




11.0 




9.5 




11.0 




ns 


tH 


Hold Time, 
HIGH or LOW 
CEPorCETtoCP 
































ns 


tw 


Clock Pulse 
Width (Load) 
HIGH or LOW 


5.0 


"*" 


5.0 


"— 


4.0(3) 




4.0(3) 


" 


4.0(3) 


" 


4.0(3) 


" 


ns 


tw 


Clock Pulse 
Width (Count) 
HIGH or LOW 


7.0 


" 


8.0 


" 


6.0 . 


" 


7.0 




6.0 




7.0 




ns 


tw 


MR Pulse Width, 
LOW (-161) 


5.0 


— 


5.0 


— 


4.0(3) 


— 


4.0(3) 


— 


4.0(3) 


— 


4.0(3) 


— 


ns 


tREM 


Recovery Time 
MRtoCPC161) 


6.0 


— 


6.0 


— 


5.0 


— 


5.0 


— 


5.0 


— 


5.0 


— 


ns 



NOTES: 

1 . See test circuits and waveforms. 

2. Minimum limits are guaranteed but not tested on Propagation Delays. 

3. This limit is guaranteed but not tested. 
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Integrated Device Technology, Inc. 



FAST CMOS 
UP/DOWN BINARY 
COUNTER 



IDT54/74FCT191T 
IDT54/74FCT191AT 



FEATURES: 

• IDT54/74FCT191T equivalent to FAST™ speed 

• IDT54/74FCT191AT 35% faster than FAST 

• Equivalent to FAST output drive over full temperature 
and voltage supply extremes 

• lOL = 48mA (commercial), 32mA (military) 

• CMOS power levels (1 m W typ. static) 

• True TTL input and output levels 

• Substantially lower input current levels than FAST 

(5\iA max.) 

• JEDEC standard pinout for DIP, LCC and SOIC 

• Product available in Radiation Tolerant and Radiation 
Enhanced versions 

• Military product compliant to MIL-STD-883, Class B 



DESCRIPTION: 

The IDT54/74FCT191T and IDT54/74FCT191AT are 
reversible modulo-1 6 binary counters, featuring synchronous 
counting and asynchronous presetting and are built using 
advanced CEMOS™, a dual metal CMOS technology. The 
preset feature allows the IDT54/74FCT191T and IDT54/ 
74FCT191AT to be used in programmable dividers. The 
count enable input, terminal count output and ripple clock 
output make possible a variety of methods of implementing 
multiusage counters. In the counting modes, state changes 
are initiated by the rising edge of the clock. 



FUNCTIONAL BLOCK DIAGRAM 

CP U/D Po CE Pi 





RC TC 



CEMOS is a trademaik of Integrated Device Technology, Inc. 
FAST Is a trademark of National Semiconductor Co. 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



MAY 1992 



01992 Integrated Device Tecfinology, Inc. 
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IDT54/74FCT191T/AT 

FAST CMOS UP/DOWN BINARY COUNTER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



PIN CONFIGURATIONS 







\^_y 






Pi c 


1 




16 


J 


Qi C 


2 




15 


3 


Qo C 


3 


D16-1, 


14 


n 


CE C 


4 


PI 6-1, 
El 6-1, 


13 


3 


U/D C 


5 


& 


12 


J 


Q2 C 


6 


SOI 6-1 


11 


J 


Q3 C 


7 




10 


3 


GND C 


8 




9 


3 



Vcc 

Po 

CP 

RC 

TC 

PL 

P2 
P3 



DIP/CERPACK/SOIC 
TOP VIEW 



INDEX 



V 



Q. Z > Q- 

1 II I J II — I I I 



Qo 

CE 

_NC 

U/D 

Q2 



3 2 I I 20 19 



] 4 

] 5 

] 6 

P 7 

] 8 



1 

L20-2 



18 [ 
17 [ 
16 C 



9 10 11 12 13 



14 [ 



CP 
RC 
NC 



15 [; TC 



PL 



SQ Q CO CM 

O 

LOG 
TOP VIEW 



PIN DESCRIPTION 



Pin Names 


Description 


CE 


Count Enable Input (Active LOW) 


CP 


Clock Pulse Input (Active Rising Edge) 


Po-3 


Parallel Data Inputs 


PL 


Asynchronous Parallel Load Input (Active LOW) 


U/D 


Up/Down Count Control Input 


Qo-3 


Flip-Flop Outputs 


RC 


Ripple Clock Output (Active LOW) 


TC 


Terminal Count Output (Active HIGH) 



RC FUNCTION TABLE^^^ 






inputs 


Outputs 1 


CE 


CP 


TC(1) 


RC 


L 


-L^ 


H 


~L^ 


H 


X 


X 


H 


X 


X 


L 


H 



MODE SELECT FUNCTION TABLE^^) 



Inputs 


i\/!ode 


PL 


CE 


U/D 


CP 


H 


L 


L 


t 


Count Up 


H 


L 


H 


t 


Count Down 


L 


X 


X 


X 


Preset (Asynchronous) 


H 


H 


X 


X 


No Change (Hold) 



NOTES: 26i5tbi07 

1 . TOis generated internally. 

2. H = HIGH Voltage Level, L= LOW Voltage Level, X = Don'tCare,T= LOW- 
to-HIGH clock transition. 
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IDT54/74FCT191T/AT 

FAST CMOS UP/DOWN BINARY COUNTER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



ABSOLUTE MAXIMUM RATINGS<^) 



Symbol 


Rating 


Commercial 


Military 


Unit 


Vterm'2) 


Terminal Voltage 
with Respect 
toGND 


-0.5 to +7.0 


-0.5 to +7.0 


V 


Vterm(3' 


Terminal Voltage 
with Respect 
toGND 


-0.5 to Vcc 


-0.5 to Vcc 


V 


Ta 


Operating 
Temperature 


to +70 


-55 to +125 


°c 


Tbias 


Temperature 
Under Bias 


-55 to +125 


-65 to +135 


°c 


TSTG 


Storage 
Temperature 


-55 to +125 


-65 to +1 50 


°c 


Pt 


Power Dissipation 


0.5 


0.5 


w 


lOUT 


DC Output Current 


120 


120 


mA 



CAPACITANCE (Ta= +25°C, f = 1.0MHz) 



Symbol 


Parameter^^^ 


Conditions 


Typ. 


IVIax. 


Unit 


CiN . 


Input Capacitance 


VIN = ov 


6 


10 


PF 


COUT 


Output Capacitance 


VouT = ov 


8 


12 


PF 



NOTE: 2615tbl02 

1 . This parameter is guaranteed at characterizat'on but not tested. 



NOTES: 26i5tbioi 

1. Stresses greater than those listed under ABSOLUTE ^/!AXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not Implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. No terminal voltage 
may exceed Vcc by +0.5 V unless otherwise noted. 

2. Inputs and Vcc terminals. 

3. Outputs and I/O terminals. 



DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 

Following Conditions Apply Unless Otherwise Specified: 

Commercial: Ta = 0°C to +70°C, Vcc = 5.0V + 5%; Military: Ta = -55°C to +125*C, Vcc = 5.0V ±10% 



Symbol 


Parameter 


Test Conditions'^) 


!\ilin. 


Typ.<2> 


l\Aax. 


Unit 


VlH 


Input HIGH Level 


Guaranteed Logic HIGH Level 


COM'L^'') 


2.0V 





— 


V 


MIL 


2.7V 


— 


— 


V 


VIL 


Input LOW Level 


Guaranteed Logic LOW Level 


— 


- 


0.8 


V 


llH 


Input HIGH Current 


Vcc = Max. 


Vi = 2.7V 


— 


— 


5 


ma 


IlL 


Input LOW Current 


Vcc = Max. 


Vi = 0.5V 


— 


— 


-5 


ma 


h 


Input HIGH Current 


Vcc = Max., Vi = Vcc (Max.) 


— 


— 


20 


ma 


ViK 


Clamp Diode Voltage 


Vcc = Min., In = -18mA 


— 


-0.7 


-1.2 


V 


los 


Short Circuit Current 


Vcc = Max.<3\ Vo = GND 


-60 


-120 


-225 


mA 


VOH 


Output HIGH Voltage 


Vcc = Min. 
ViN = ViHorViL 


IOH=-6mA MIL. 
loH = -8mA COM'L. 


2.4 


3.3 


— 


V 


IOH = -12mA MIL 
IOH = -15mA COM'L. 


2.0 


3.0 


— 


V 


Vol 


Output LOW Voltage 


Vcc = Min. 
ViN = ViHorViL 


IOL=32mA MIL. 
IOL=48mA COMl. 


— 


0.3 


0.5 


V 


Vh 


Input Hysteresis 


— 


— 


200 


— 


mV 


Ice 


Quiescent Power 
Supply Current 


Vcc = Max. 

ViN = GND or Vcc 


— 


0.2 


1.5 


mA 



NOTES: 

1. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at Vcc = 5.0V, +25°C ambient and maximum loading. 

3. Not more than one output should be shorted at one time. Duration of the short circuit test should not exceed one second. 

4. Clock pin requires a minimum Vih of 2.5V. 
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IDT54/74FCT191T/AT 

FAST CMOS UP/DOWN BINARY COUNTER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



POWER SUPPLY CHARACTERISTICS 



Symbol 


Parameter 


Test Conditions*^) 


MIn. 


Typ.'^> 


Max. 


Unit 


Alec 


Quiescent Power Supply Current 
TTL Inputs HIGH 


Vcc = Max. 
VlN = 3.4V(3' 


— ' 


0.5 


2.0 


HA 


ICCD 


Dynamic Power Supply Current*'*' 


Vcc = Max., Outputs Open 

Preset Mode 

PL = CE = U/D = CP = GND 

One Bit Toggling 

50% Duty Cycle 


ViN = Vcc 
ViN = GND 




0.15 


0.25 


mA/ 
MHz 


Ic 


Total Power Supply Current*^' 


Vcc = Max., Outputs Open 

Preset Mode 

PL = CE = U/D = CP = GND 

One Bit Toggling 

atfi = 5MHz 

50% Duty Cycle 


ViN = Vcc 
VlN = GND 


— 


1.0 


2.8 


mA 


VlN = 3.4V 
ViN = GND 


~ 


1.2 


3.8 


Vcc = Max., Outputs Open 

Preset Mode 

PL = CE = U/D = CP = GND 

Four Bits Toggling 

at fi = 5MHz 

50% Duty Cycle 


ViN = Vcc 
VlN = GND 


— 


3.2 


6.5<5'.. 


ViN = 3.4V 
VlN = GND 




4.2 


10.5(5) 



NOTES: 

1 . For conditions shown as Max. or iVIin., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at Vcc = 5.0V, +25°C ambient. 

3. Per TTL driven input (Vin = 3.4V); all other inputs at Vcc or GND. 

4. This parameter is not directly testable, but Is derived for use in Total Power Supply calculations. 

5. Values for these conditions are examples of the Ice formula. These limits are guaranteed but not tested. 

6. Ic = IqUIESCENT +I1NPUTS + I DYNAMIC 

Ic = Ice + AIccDhNt + lccD{fcp/2 + fiNi) 

Ice = Quiescent Current 

Alec = Power Supply Current for a TTL High input (Vin = 3.4V) 

Dh = Duty Cycle for TTL Inputs High 

Nt = Number of TTL Inputs at Dh 

IccD = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 

fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices) 

fi = Input Frequency 

Ni = Number of Inputs at fi 

All currents are in milliamps and all frequencies are In megahertz. 
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IDT54/74FCT191T/AT 

FAST CMOS UP/DOWN BINARY COUNTER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



SWITCHING CHARACTERISTICS OVER OPERATING RANGE 














Symbol 


Parameter 


Condition<^) 


IDT54/74FCT191T 


IDT54/74FCT191AT 


Unit 


Com'!. 


MIL 


Com'l. 


Mil. 


Min.(2) 


Max. 


Mln.(2> 


Max. 


Min.<2) 


Max. 


Min.(2) 


Max. 


tPLH 
tPHL 


Propagation Delay 
CP to Qn 


Cl = 50pF 
Rl = 500Q 


2.5 


12.0 


1.5 


16.0 


2.5 


7.8 


1.5 


10.5 


ns 


tPLH 
tPHL 


Propagation Delay 
CP to TC 


3.0 


14.0 


2.0 


16.0 


3.0 


11.8 


2.0 


12.2 


ns 


tPLH 
tPHL 


Propagation Delay 
CP to RC 


2.5 


8.5 


1.5 


12.5 


2.5 


8.5 


1.5 


10.0 


ns 


tPLH 
tPHL 


Propagation Delay 
CE to RC 


2.0 


8.0 


2.0 


8.5 


2.0 


7.2 


2.0 


8.0 


ns 


tPLH 
tPHL 


Propagation Delay 
U/D to RC 


4.0 


20.0 


4.0 


22.5 


4.0 


13.0 


4.0 


14.7 


ns 


tPLH 
tPHL 


Propagation Delay 
U/D to TC 


3.0 


11.0 


3.0 


13.0 


3.0 


7.2 


3.0 


8.5 


ns 


tPLH 
tPHL 


Propagation Delay 
Pn to Qn 


2.0 


14.0 


1.5 


16.0 


2.0 


9.1 


1.5 


10.4 


ns 


tPLH 
tPHL 


Propagation Delay 
PLtoQn 


3.0 


13.0 


3.0 


14.0 


3.0 


8.5 


3.0 


9.1 


ns 


tsu 


Set-up Time, HIGH or LOW 
PntoPL 


5.0 


— 


6.0 


— 


4.0 


— 


5.0 


— 


ns 


tH 


Hold Time, HIGH or LOW 
PntoPL 


1.5 


— 


1.5 


— 


1.5 


— 


1.5 


— 


ns 


tsu 


Set-up Time LOW 
CE to CP 


10.0 


— 


10.5 


— 


9.0 


— 


9.5 


— 


ns 


tH 


Hold Time LOW 
CE toCP 





— 





— 





— 





— 


ns 


tsu 


Set-up Time, HIGH or LOW 
U/D to CP 


12.0 


— 


12.0 


— 


io:o 


— 


10.0 


— 


ns 


tH 


Hold Time, HIGH or LOW 
U/D to CP 





— 





— 











— 


ns 


tw 


PL Pulse Width LOW 


6.0 


— 


8.5 




5.5 


— 


8.0 


— 


ns 


tw 


Clock Pulse Width HIGH or LOW 


5.0 


— 


7.0 


— 


4.0(3) 


— 


6.0 


— 


ns 


tREM 


Recovery Time PL to CP 


6.0 


— 


7.5 


— 


5.0 


— 


6.5 


— 


ns 



NOTES: 

1 . See test circuit and waveform. 

2. Minimum Unfits are guaranteed but not tested on Propagation Delays. 

3. This limit is guaranteed but not tested. 
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IDT54/74FCT191T/AT 

FAST CMOS UP/DOWN BINARY COUNTER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



TIMING WAVEFORMS 

Typical load, count and inhibit sequences 

Illustrated below is the following sequence: 

• Load (preset) to binary thirteen ; 

• Count up to fourteen, fifteen (maximum), zero, one and 
two 

•Inhibit 

• Count down to one, zero (minimum), fifteen, fourteen 
and thirteen 



PL 



/po _r 

Pi — 



DATA 
INPUTS 



< 



P2 



_r 



\' 



P3 



_r 



CP 



U/D 



CE 



~L 



DATA 
OUTPUTS^ 






\ 



Q2 ~~3r 

Q3 ~~J 
TC 
RC 



1 



1 



-n- 



ij~LJ~LJ~LrLriJTjnjTJiJxri^ 



> 13 



LOAD 



r~i 



u 

14 15 

;OUNT UP- 



1 2 



[^INHIBIT-*! 



i_j~~i_r 



~IT~ 

15 14 13 



-COUNTDOWN- 



A 
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FAST CMOS 

UP/DOWN 

BINARY COUNTERS 



IDT54/74FCT193T 
IDT54/74FCT193AT 



FEATURES: 

• IDT54/74FCT193T equivalent to FAST™ speed 

• IDT54/74FCT193AT 35% faster than FAST 

• Equivalent to FAST output drive over full temperature 
and voltage supply extremes 

• lOL = 48mA (commercial), 32mA (military) 

• CMOS power levels (1 m W typ. static) 

• TTL input and output level compatible 

• Substantially lower input current levels than FAST 
(5)iA max.) 

• Product available in Radiation Tolerant and Radiation 
Enhanced versions 

• Military product compliant to MIL-STD-883, Class B 



DESCRIPTION: 

The IDT54/74FCT193T and IDT54/74FCT193AT are up/ 
down modulo-16 binary counters built using advanced 
CEMOS™ , a dual metal CMOS technology. Separate count- 
up and count-down clocks are used and, in either counting 
mode, thecircu its operatesynchronously. The outputs change 
state synchronously with the LOW-to-HIGH transitions on the 
clock inputs. Separate terminal count-up and terminal count- 
down outputs are provided that are used as the clocks for 
subsequent stages without extra logic, thus simplifying 
multistage counterdesigns. Individual preset inputs allow the 
circuit to be used as a programmable counter. Both the 
Parallel Load (PL) and the Master Reset (MR) inputs 
asynchronously override the clocks. 



FUNCTIONAL BLOCK DIAGRAM 

Po Pi 



P2 



PL— <{>- 



CPU 



CPd 




'-t> 










^ 



K OP 
Cd 




K OP J 



Sd >J 
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K CP J 



Sd 3-1 



Q 



Qi 



(CARRY) 
333- TCU 



,J=X5 



Q2 




CEMOS is a trademark of Integrated Device Teclinology, Inc. 
FAST is a trademark of National Semiconductor Co. 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



MAY 1992 



@1992 Integrated Device Tecfinology, Inc. 
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IDT54/74FCT193T/AT 

FAST CMOS UP/DOWN BINARY COUNTERS 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



PIN CONFIGURATIONS 







\^_y 






Pi c 


1 




16 


J 


Q1 C 


2 




15 


3 


Qo C 


3 


P16-1, 


14 


1 


CPd L 


4 


D16-1, 
S016-1 


13 


3 


CPU C 


5 


& 


12 


J 


Q2 C 


6 


E16-1 


11 


J 


Q3 C 


7 




10 


J 


GND C 


B 




9 


3 



Vcc 

Po 

MR 

TCd 

TCu 

PL 

P2 
P3 



DIP/SOIC/CERPACK 
TOP VIEW 

DEFINITION OF FUNCTIONAL TERMS 



Pin Names 


Description 


CPU 


Count Up Clock Input (Active Rising Edge) 


CPd 


Count Down Clock Input (Active Rising Edge) 


MR 


Asynchronous Master Reset (Active HIGH) 


PL 


Asynchronous Parallel Load Input (Active LOW) 


Pn 


Parallel Data Inputs 


Qn 


Flip-flop Outputs 


TCD 


Terminal Count Down (Borrow) Output (Active 
LOW) 


TCu 


Terminal Count Up (Carry) Output (Active LOW) 



INDEX r: - O 8 o 
\ O D- Z > Q. 





y LI 


I— 1 1 1 1— ] 


u \ 




Qo 


3 

:] 4 


2 1 1 20 
1 


19 

18 c: 


MR 


CPd 
NC 


:] 5 
:] 6 


L20-2 


17 :: 
16 :: 


TCD 
NC 


CPU 


:] 7 




15 :: 


TCu 


Q2 


:] 8 




14 c: 


PL 




g 

s n 


10 11 12 


13 





" Q O i^ ^ 

a 



LOG 
TOP VIEW 



FUNCTION TABLE^^) 



MR 


R 


CPU 


CPd 


Mode 


H 


X 


X 


X 


Reset (Asyn.) 


L 


L 


X 


X 


Preset (Asyn.) 


L 


H 


H 


H 


No Change 


L 


H 


t 


H 


Count Up 


L 


H 


H 


T 


Count Down 



NOTE: 

1. H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Don't Care 
T = LOW-to-HIGH Clock Transition. 



ABSOLUTE MAXIMUM RATINGS^^^ 



Symbol 


Rating 


Commercial 


Military 


Unit 


Vterm(2) 


Terminal Voltage 
with Respect 
to GND 


-0.5 to +7.0 


-0.5 to +7.0 


V 


Vterm(3) 


Terminal Voltage 
with Respect 
to GND 


-0.5 to Vcc 


-0.5 to Vcc 


V 


Ta 


Operating 
Temperature 


to +70 


-55 to +125 


°c 


Tbias 


Temperature 
Under Bias 


-55 to +125 


-65 to +135 


°c 


TSTG 


Storage 
Temperature 


-55 to +125 


-65 to +150 


°c 


Pt 


Power Dissipation 


0.5 


0.5 


w 


lOUT 


DC Output Current 


120 


120 


mA 



NOTES: 



Stresses greater than those listed under ABSOLUTE MAXIMUM RATINGS 
may cause permanent damage to the device. This Is a stress rating only 
and functional operation of the device at these or any other conditions 
above those Indicated in the operational sections of this specification is 
not implied. Exposure to absolute maximum rating conditions for 
extended periods may affect reliability. No terminal voltage may exceed 
Vcc by +0.5V unless othen/vise noted. 
Input and Vcc terminals. 
Output and I/O terminals. 



CAPACITANCE (Ta = +25°C, f = 1 .OMHz) 



Symbol 


Parameter^^^ 


Conditions 


Typ. 


Max. 


Unit 


CIN 


Input 
Capacitance 


VIN = ov 


6 


10 


PF 


COUT 


Output 
Capacitance 


VoUT = ov 


8 


12 


PF 



NOTE: 2628 tbi 02 

1 . This parameter is measured at characterization but not tested. 
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FAST CMOS UP/DOWN BINARY COUNTERS 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 

Following Conditions Apply Unless Otherwise Specified: 

Commercial: Ta = 0°C to +70°C, Voc = 5.0V ± 5%; Military: Ta = -55°C to +125°C, Voc = 5.0V ± 10% 



Symbol 


Parameter 


Test Conditions'^' 


Min. 


Typ.(2) 


Max. 


Unit 


VlH 


Input HIGH Level 


Guaranteed Logic HIGH Level 


COM'L'"' 


2.0V 


— 


— 


V 


MIL 


2.7V 


— ■ 


— 


V 


VIL 


Input LOW Level 


Guaranteed Logic LOW Level 


— 


— 


0.8 


V 


IIH 


Input HIGH Current 


Vcc = Max. 


Vi = 2.7V 


— 


— 


5 


ma 


IlL.. 


Input LOW Current 


Vcc = Max. 


Vi = 0.5V 


— 


— 


-5 . 


^lA 


Il 


Input HIGH Current 


Vcc = Max.. Vi = Vcc (Max.) 


— 


■ — 


20 


UA 


VIK 


Clamp Diode Voltage 


Vcc= Min., In = -18mA 


— 


-0.7 


-1.2 


V 


los 


Short Circuit Current 


■ Vcc = Max.(3),Vo = GND 


-60 


-120 


-225 


mA 


VOH 


Output HIGH Voltage 


Vcc = Min. 
ViN = ViHorViL 


IOH=-€mA MIL. 
lOH = -8mA COM'L. 


2.4 


3.3 


— 


V 


IOH=-12mA MIL. 
IOH = -15mA COM'L. 


2.0 


3.0 


— 


V 


Vol 


Output LOW Voltage 


Vcc = Min. 
ViN = ViHorViL 


IOL=32mA MIL. 
|0L= 48mA COM'L 


— 


0.3 


0.5 


V 


Vh 


Input Hysteresis 


— 


— 


200 


— 


mV 


Ice 


Quiescent Power 
Supply Current 


Vcc = Max. 

ViN = GND or Vcc ■ 


— 


0.2 


1.5 


mA 



NOTES: 

1 . For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at Vcc = 5.0V, +25°C ambient and maximum loading. 

3. Not more than one output should be shorted at one time. Duration of the short circuit test should not exceed one second. 

4. Clock pin requires a minimum ViH of 2.5V. 
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IDT54/74FCT193T/AT 

FAST CMOS UP/DOWN BINARY COUNTERS 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



POWER SUPPLY CHARACTERISTICS 



Symbol 


Parameter 


Test Conditions'^) 


Min. 


Typ.<2) 


Max. 


Unit 


Alec 


Quiescent Power Supply 
Current TTL Inputs HIGH 


Vcc = Max. 
ViN = 3.4V(^' 


— 


0.5 


2.0 


mA 


iCCD 


Dynamic Power 
Supply Current^'*^ 


Vcc = Max. 

Outputs Open 

Preset Mode 

PL = MR = CPu = CPd = GND 

One Bit Toggling 

50% Duty Cycle 


ViN = Vcc 
VlN = GND 




0.15 


0.25 


mA/ 
MHz 


Ic 


Total Power Supply 
Current(^) 


Vcc = Max. 

Outputs Open 

Preset Mode 

PL = MR = CPu = CPd = GND 

One Bit Toggling 

at fi = 10MHz 

50% Duty Cycle 


ViN = Vcc 
Vin = GND 




1.7 


4.0 


mA 


ViN = 3.4V 
ViN = GND 


— 


2.0 


5.0 


Vcc = Max. 

Outputs Open 

Preset Mode 

PL = MR = CPu = CPd = GND 

Four Bits Toggling 

at fi = 5MHz 

50% Duty Cycle 


ViN = Vcc 
ViN = GND 




3.2 


6.5(5) 


ViN = 3.4V 
ViN = GND 


— 


4.2 


10.5(5) 



NOTES: 

1 . For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at Vcc = 5.0V, +25''C ambient. 

3. Per TTL driven input (Vin = 3.4V); all other inputs at Vcc or GND. 

4. This parameter is not directly testable, but is derived for use In Total Power Supply calculations. 

5. Values for these conditions are examples of the Ice formula. These limits are guaranteed but not tested. 

6. Ic = Iquiescent + {inputs + Idynamic 

Ic = Ice + Alec DhNt + IccD (fep/2 + fi Ni) 

Ice = Quiescent Current 

Alee = Power Supply Current for a TTL High Input {Vin = 3.4V) 

Dh = Duty Cycle for TTL Inputs High 

Nt = Number of TTL Inputs at Dh 

IccD = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 

fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices) 

fi = Input Frequency 

Ni = Number of Inputs at fi 

All currents are in milliamps and all frequencies are in megahertz. 
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IDT54/74FCT193T/AT 

FAST CMOS UP/DOWN BINARY COUNTERS 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



SWITCHING CHARACTERISTICS OVER OPERATING RANGE 



Symbol 


Parameter 


Condition'^' 


IDT54/74FCT193T 


IDT54/74FCT193AT 


Unit 


Com'l. 


Mil. 


Com'l. 


MIL 


Mln.(2) 


Max. 


Min.(2) 


Max. 


Min.(2) 


Max. 


Min.(2) 


Max. 


tPLH 
tPHL 


Propagation Delay 

CPU or CPd to TCu or TCd 


Cl = 50pF 
Rl = 500Q 


2.0 


10.0 


2.0 


10.5 


2.0 


6.5 


2.0 


6.9 


ns 


tPLH 
tPHL 


Propagation Delay 
CPU or CPd to Qn 


2.0 


13.5 


2.0 


14.0 


2.0 


8.8 


2.0 


9.1 


ns 


tPLH 
tPHL 


Propagation Delay 
Pn to Qn 


2.0 


15.5 


2.0 


16.5 


2.0 


10.1 


2.0 


10.8 


ns 


tPLH 
tPHL 


Propagation Delay 
PL to Qn 


2.0 


14.0 


2.0 


13.5 


2.0 


8.8 


2.0 


9.1 


ns 


tPHL 


Propagation Delay 
MRtoQn 


3.0 


15.5 


3.0 


16.0 


3.0 


10.1 


3.0 


10.4 


ns 


tPLH 


Propagation Delay 
MR to TCu 


3.0 


14.5 


3.0 


15.0 


3.0 


9.4 


3.0 


9.8 


ns 


tPHL 


Propagation Delay 
MR to TCd 


3.0 


15.5 


3.0 


16.0 


3.0 


10.1 


3.0 


10.4 


ns 


tPLH 
tPHL 


Propagation Delay 
PL to TCu or TCd 


3.0 


16.5 


3.0 


18.5 


3.0 


10.8 


3.0 


12.0 


ns 


tPLH 
tPHL 


Propagation Delay 
Pn to TCu or TCd 


3.0 


15.5 


3.0 


16.5 


3.0 


10.1 


3.0 


10.8 


ns 


tsu 


Set-up Time, HIGH or LOW 
Pn to PL 


5.0 


— 


6.0 


— 


4.0 


— 


5.0 


— 


ns 


tH 


Hold Time, HIGH or LOW 
Pn to PL 


2.0 


— 


2.0 


— 


1.5 


— 


1.5 


— 


ns 


tw 


PL Pulse Width LOW 


6.0 


— 


7.5 


— 


5.0 


— 


6.5 


— 


ns 


tw 


CPU or CPd Pulse Width 
HIGH or LOW 


5.0 


— 


7.0 


— 


4.0(3) 


— 


6.0 


— 


ns 


tw 


CPU or CPd Pulse Width LOW 
(Change of Direction) 


10.0 


— 


12.0 


— 


8.0 


— 


10.0 


— ■ 


ns 


tw 


MR Pulse Width HIGH 


6.0 


— 


6.0 


— 


5.0 


— 


5.0 


— 


ns 


tREM 


Recovery Time 
PL to CPU or CPd 


6.0 


— 


8.0 


— 


5.0 


— 


7.0 


— 


ns 


tREM 


Recovery Time 
MR to CPU or CPd 


4.0 


— 


4.5 


— 


3.0 


— 


3.5 


— 


ns 



NOTES: 

1 . See test circuit and waveforms. 

2. Minimum limits are guaranteed but not tested on Propagation Delays. 

3. This parameter is guaranteed but not tested. 
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IDT54/74FCT193T/AT 

FAST CMOS UP/DOWN BINARY COUNTERS 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



TIMING WAVEFORMS 

Typical clear, load and count sequences 

Illustrated below is the following sequence: 

• Clear outputs to zero. 

• Load (preset) to binary thirteen. 

• Count up to fourteen, fifteen, carry zero, one and two, 

• Count down to one, zero, borrow, fifteen, fourteen and 
thirteen. 



MR(2) TL 

PL ' ' 



/ 



DATA < 

JDI ITS N 



Po_r 
pi 



INPUTS 



P2 r 



V' J 



CPU^^'- 

cpd'^'- 



/ — 1 



DATA 
OUTPUTS 



< 



Qi 



Q2 



\Q^-Z1 



TCU 
TCD 



SEQUENCE 
ILLUSTRATED 



i_r 



"LrLrLruTJ 



u 



■UTLFLrmj 



13 



14 15 1 
COUNT UP 



u ^ 

15 14 13 



• COUNT DOWN 



NOTES: 

1 . MR overrrides load, data, and count Inputs. 

2. When counting up, CPD Input must be HIGH; when counting down, 
CPU input must be HIGH. 
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Integrated Device Technology, Inc. 



FAST CMOS OCTAL 
BUFFER/LINE DRIVERS 



IDT54/74FCT240T/AT/CT/DT 

IDT54/74FCT241T/AT/CT/DT 

IDT54/74FCT244T/AT/CT/DT 

IDT54/74FCT540T/AT/CT 

IDT54/74FCT541T/AT/CT 



FEATURES: 

• Fastest CMOS logic family available 

• Std., A, C, and D speed grades with 3.6ns tPD 

• Available in DIP, SOIC, SSOP, CERPACK and LCC 
packages 

• True TTL input and output compatible 

— VOH = 3.3V (typ.) 

— Vol = 0.3V (typ.) 

• loL = 64mA (commercial) and 48mA (military) 

• CMOS power levels (1 m W typ. static) 

• Product available in Radiation Tolerant and Radiation 
Enhanced versions 

• Military product compliant to MIL-STD-883, Class B 

• Meets or exceeds JEDEC Standard 1 8 specifications 



DESCRIPTION: 

The IDT octal buffer/line drivers are built using advanced 
CEMOS™, a dual metal CMOS technology. The IDT54/ 
74FCT240T/AT/CT/DT, IDT54/74FCT241T/AT/CT/DT and 
IDT54/74FCT244T/AT/CT/DT are designed to be employed 
as memory and address drivers, clock drivers and bus- 
oriented transmitter/receivers which provide improved board 
density. 

The IDT54/74FCT540T/AT/CT and IDT54/74FCT541T/ 
AT/CT are similar in function to the IDT54/74FCT240T/AT/ 
CT/DT and IDT54/74FCT244T/AT/CT/DT, respectively, ex- 
cept that the inputs and outputs are on opposite sides of the 
package. This pinout arrangement makes these devices 
especially useful as output ports for microprocessors and as 
backplane drivers, allowing ease of layout and greater board 
density. 



FUNCTIONAL BLOCK DIAGRAMS 



OEa 

DAo 
OBo 
DA1 
0B1 . 
DA2 . 

0B2 ■ 
DA3 . 

0B3 ■ 



H> 



O 



■^ 



^ 



^ 



^ 



^ 



^ 



■^ 



^ 



IDT54/74FCT240T 



-OEb 
■OAo 
. DBo 

■ 0A1 
.DBi 

■0A2 

■ DB2 
■0A3 

■ DBS 



OEa 

DAo 
OBo 
DAi 
0B1 
DA2 
0B2 

DA3 
0B3 



-O 



^? 



<t.-^<<li-OEB- 



^ 



^ 



^ 



^ 



^ 



< 



241 Only 



< 



OAo 
DBo 

0A1 
DB1 

0A2 
DB2 
0A3 
DB3 



IDT54/74FCT241T/244T 

*OEBfor241T, OEb for244T 



OEa , 

Do. 
Di, 

D2. 
D3. 
D4. 
D5, 
D6. 
D7. 



^^ 



^^ 



^ 



^^ 



^>- 



Pi 



^^ 



^ 



a 



■ OEb 

Oo* 
.01* 

,02* 
03* 
04* 
05* 
06* 
07* 



IDT54/74FCT540T/541T 

*Logic diagram shown for 'FCT540T. 
'FCT541T is the non-inverting option. 



CEMOS is a trademark of Integrated Device Technology, Inc. 
FAST Is a trademark of National Semiconductor Co. 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



MAY 1992 



©1992 Integrated Device Technology, Inc. 
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IDT54/74FCT240/241/244T/AT/CT/DT, IDT54/74FCT/540/541T/AT/CT 
FAST CMOS OCTAL BUFFER/LINE DRIVER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



PIN CONFIGURATIONS 

IDT54/74FCT240T 








OEaC 


1 


^«*^ --' 


20 


m Vcc 


DAoC 


2 




19 


13 OEb 


OBoC: 


3 




18 


ID OAo 


DAi c: 


4 


P20-1 


17 


Z] DBo 


oBi c:: 


5 


D20-1 


16 


Zi OA1 


DA2 C 

0B2 [^ 


6 
7 


SO20-2 

SO2O-7 

& 


15 
14 


Z] DBi 
I] OA2 


DA3[I 


8 


E20-1 


13 


Z] DB2 


OB3 £2 


9 




12 


Z] 0A3 


GND [2 


10 




11 


Z] DB3 



INDEX 



DIP/SOIC/SSOP/CERPACK 
TOP VIEW 



IDT54/74FCT241T/244T 



OEa C 


1 


DAoC 


2 


OBoEZ 


3 


DAiQ 


4 


OBi[Z 


5 


DA2CZ 


6 


OB2CI 


7 


DAsC 


8 


OBsC 


9 


GNDQ 


10 



P20-1 
D20-1 
SO20-2 
SO20-7 

& 
E20-1 





2565cnv*04 


20 


Zl Vcc 


19 


Zl OEB* 


18 


Z] OAo 


17 


Z] DBo 


16 


Zl OA1 


15 


Zl DBi 


14 


Z] OA2 


13 


Z] DB2 


12 


Zl OAs 


11 


Zl DBS 



DIP/SOIC/SSOP/CERPACK 
TOP VIEW 



*OEb for 241T,OEb for 244T 
IDT54/74FCT540T/541T 



/«\A1T 








2565cnv*05 


OEa[^ 


1 


"^ -^20 


Zl 


Vcc 


DoIZ 


2 


19 


Zl 


OEb 


D1IZ 


3 


18 


Zl 


Oo* 


D2C: 


4 


P20-1 ""^ 


Zl 


O1* 


D3[Z 


5 


020- 1 16 


=1 


02* 


D4|^ 


6 


SO20-2 15 


Zl 


03* 


D5[Z 


7 


^ 14 
E20-1 


Z] 


04* 


06 c 


8 


13 


Zl 


05* 


D7[Z 


9 


12 


Zl 


06* 


GND[Z 


10 


11 


Zl 

K 


07* 


D 


P/SOIC/CERPAC 




TOP VIEW 






t Ox for 


541T 






2565onv'06 




,^ — vO CO CM 

ig Z CD |< CD 
jo Q |0 Q 

LCC 
TOP VIEW 



INDEX 




CJ CM 

_ ^ _ < tn 
O o Q O Q 

LCC 
TOP VIEW 



INDEX 
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IDT54/74FCT240/241/244T/AT/CT/DT, IDT54/74FCT/540/541 T/AT/CT 
FAST CMOS OCTAL BUFFER/LINE DRIVER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



PIN DESCRIPTION 



Pin Names 


Description 


OEa, OEb 


3-State Output Enable Inputs (Active LOW) 


0Eb(1) 


3-State Output Enable Input (Active HIGH) 


Dxx 


Inputs 


Oxx 


Outputs 



NOTE: 

1 . OEb for 241 only. 



FUNCTION TABLE 












inputs^) 


Outputs(i) 


OEa 


OEb 


0Eb(2) 


D 


240 


241 


244 


540 


541 


L 
L 
H 


L 
L 
H 


H 
H 
L 


L 
H 
X 


H 

L 
Z 


L 

H 

Z 


L : 
H, 
Z 


H 
L 

Z 


L 
H 

Z 



NOTES: 

1. H = High Voltage Level 
X = Don't Care 

L =. Low Voltage Level 
Z = High Impedance 

2. OEb for 241 only. 



ABSOLUTE MAXIMUM RATINGS^^^ 



Symbol 


Rating 


Commercial 


Military 


Unit 


Vterm(2) 


Terminal Voltage 
with Respect to 
GND 


-0.5 to +7.0 


-0.5 to +7.0 


V 


Vterm(3) 


Terminal Voltage 
with Respect to 
GND 


-0.5 to Vcc 


-0.5 to Vcc 


V 


Ta 


Operating 
Temperature 


to +70 


-55 to +125 


°c 


Tbias 


Temperature 
Under Bias 


-55 to +125 


-65 to +150 


°c 


TSTG 


Storage 
Temperature 


-55 to +125 


-65 to +150 


°c 


Pt 


Power Dissipation 


0.5 


0.5 


w 


lOUT 


DC Output 
Current 


120 


120 


mA 



NOTES: 2565tbloi 

1. Stresses greater tfian those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those Indicated In the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. No terminal voltage 
may exceed Vcc by +0.5V unless othen/vlse noted. 

2. Input and Vcc terminals only. 

3. Outputs and I/O terminals only. 



CAPACITANCE (Ta = +25°C, f = 1 .OMHz) 



Symbol 


Parameter^) 


' Conditions 


Typ. 


Max. 


Unit 


CiN 


Input 
Capacitance 


ViN = OV 


6 


10 


PF 


COUT 


Output 
Capacitance 


VOUT=0V 


8 


12 


PF 



NOTE: 2565tbl02 

1. This parameter is measured at characterization but not tested. 
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IDT54/74FCT240/241/244T/AT/CT/DT, IDT54/74FCT/540/541 T/AT/CT 
FAST CMOS OCTAL BUFFER/LINE DRIVER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 

Following Conditions Apply Unless Othenwise Specified: 

Commercial: Ta = 0°C to +70''C, Voc = 5.0V ± 5%; IVIilitary: Ta = -55°C to +1 25°C, Voc = 5.0V ± 1 0% 



Symbol 


Parameter 


Test Condltions(i) 


Min. 


TYP.(2) 


Max. 


Unit 


VlH 


Input HIGH Level 


Guaranteed Logic HIGH Level 


2.0 


— 


— 


V 


VIL 


Input LOW Level 


Guaranteed Logic LOW Level 


— 


— 


0.8 


V 


llH 


Input HIGH Current 


Voc = Max. 


VI = 2.7V 


— 


— 


5 


HA 


IlL 


Input LOW Current 


Vcc = Max. 


Vl = 0.5V 


— 


— 


-5 


HA 


lOZH 


High Impedance Output Current 


Vcc = Max. 


Vo= 2.7V 


— 


— 


10 


^A 


lOZL 


Vo = 0.5V 


— 


— 


-10 


tiA 


ll 


Input HIGH Current 


Vcc = Max., Vi = Vcc (Max.) 


— 


— 


20 


HA 


ViK 


Clamp Diode Voltage 


Vcc = Min., In = -18mA 


— 


-0.7 


-i-s 


V 


los 


Short Circuit Current 


Vcc = Max.(3), Vo=GND 


-60 


-120 


-225 


mA 


VOH 


Output HIGH Voltage 


Vcc = Min. 
ViN = ViHorViL 


loH = -6mA MIL. 
lOH = -8mA COM'L. 


2.4 


3.3 


— 


V 


|0H = -12mA MIL. 
IOH = -15mA COM'L. 


2.0 


3.0 


— 


V 


Vol 


Output LOW Voltage 


Vcc = Min. 
ViN = ViHorViL 


lOL = 48mA MIL. 
lOL = 64mA COM'L. 


— 


0.3 


0.55 


V 


Vh 


Input Hysteresis 


— 


— 


200 


— 


mV 


Ice 


Quiescent Power Supply Current 


Vcc = Max., ViN = GND or Vcc 


— 


0.2 


1.5 


mA 



NOTES: 

1. For conditions 

2. Typical values 

3. Not more than 



shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

are at Vcc = 5.0V, +25°C ambient and maximum loading. 

one output should be shorted at one time. Duration of the short circuit test should not exceed one second. 
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IDT54/74FCT240/241/244T/AT/CT/DT, IDT54/74FCT/540/541 T/AT/CT 
FAST CMOS OCTAL BUFFER/LINE DRIVER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



POWER SUPPLY CHARACTERISTICS 












Symbol 


Parameter 


Test Conditlons(i) 


MIn. 


Tvp.(2) 


Max. 


Unit 


Alec 


Quiescent Power Supply Current 
TTL Inputs HIGH 


Vcc = Max. 
ViN = 3.4V(3) 


— 


0.5 


2.0 


mA 


ICCD 


Dynamic Power Supply Current^''' 


Vcc = Max. 
Outputs Open 
OEA=OEB = GNDor 
OEa=GND,OEb = Vcc 
One Input Toggling 
50% Duty Cycle 


ViN = Vcc 
ViN = GND 




0.15 


0.25 


mA/ 
^MHz 


; IC 


Total Power Supply Current(^) 


Vcc = Max. 
Outputs Open 
fi=10MHz . 
50% Duty Cycle 
OEA=OEB = GNDor 
OEa=GND,OEb = Vcc 
One Bit Toggling 


ViN = Vcc 
VlN = GND 




1.7 


4.0 


mA 


ViN = 3.4V 
ViN = GND 




2.0 


5.0 


Vcc = Max. 
Outputs Open 
fi = 2.5MHz 
50% Duty Cycle 
OEA=OEB = GNDor 
OEa = GND.OEb = Vcc 
Eight Bits Toggling 


ViN = Vcc 
ViN = GND 




3.2 


6.5(5) 


ViN = 3.4V 
.ViN = GND 


~ 


5.2 


14.5(5) 



NOTES: 

1 . For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at Vcc = 5.0V, +25°C ambient. 

3. Per TTL driven Input (ViN = 3.4V); all other Inputs at Vcc or GND. 

4. This parameter is not directly testable, but is derived for use in Total Power Supply Calculations. 

5. Values for these conditions are examples of the Ice formula. These limits are guaranteed but not tested. 

6. l0 = IQUIESCENT + I INPUTS + IDYNAMIC 

Ic = Ice + Alec DhNt + IccD (fcp/2 + fiNi) 

lee = Quiescent Current 

Alee = Power Supply Current for a TTL High Input (ViN = 3.4V) 

Dh = Duty Cycle for TTL Inputs High 

Nt = Number of TTL Inputs at Dh 

leeo = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 

fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices) 

fi = Input Frequency 

Ni = Number of Inputs at fi 

All currents are in milliamps and all frequencies are in megahertz. 
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IDT54/74FCT240/241/244T/AT/CT/DT, IDT54/74FCT/540/541T/AT/CT 
FAST CMOS OCTAL BUFFER/LINE DRIVER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



SWITCHING CHARACTERISTICS OVER OPERATING RANGE FOR FCT240T 



Symbol 


Parameter 


ConcJltlon(i) 


54/74FCT240T 


54/74FCT240AT 


Unit 


Com'L 


MIL 


Com'l. 


MIL 


Mln.(2) 


Max. 


Mln.(2) 


Max. 


Mln.(2) 


Max. 


Min.(2) 


Max. 


tPLH 
tPHL 


Propagation Delay 
Dn to On 


Cl = SOpF 
Rl = soon 


1.S 


8.0 


1.5 


9.0 


1.5 


4.8 


1.5 


5.1 


ns 


tPZH 
tPZL 


Output Enable Time 


1.5 


10.0 


1.5 


10.5 


1.5 


6.2 


1.5 


6.5 


ns 


tPHZ 
tPLZ 


Output Disable Time 


1.5 


9.5 


1.5 


10.0 


1.5 


5.6 


1.5 


5.9 


ns 



Symbol 


Parameter 


Condltlon(i) 


54/74FCT240CT 


54/74FCT240DT 


Unit 


Com'l. 


Mil. 


Com'l. 


MIL 


Mln.(2) 


Max. 


Mln.(2) 


Max. 


Mln.(2) 


Max. 


Mln.(2) 


Max. 


tPLH 
tPHL 


Propagation Delay 
Dn to On 


Cl = SOpF 

Rl = soon 


1.5 


4.3 


1.S 


4.7 


1.5 


3.6 


— 


— 


ns 


tPZH 
tPZL 


Output Enable Time 


1.5 


5.8 


1.5 


6.5 


1.5 


4.8 


— 


— 


ns 


tPHZ 
tPLZ 


Output Disable Time 


1.5 


5.2 


1.5 


5.7 


1.5 


4.0 


— 


— 


ns 



SWITCHING CHARACTERISTICS OVER OPERATING RANGE FOR FCT241T AND FCT244T 



Symbol 


Parameter 


Conditlon<l) 


54/74FCT241T/244T 


54/74FCT241AT/244AT 


Unit 


Com'l. 


MIL 


Com'l. 


MIL 


Mln.(2) 


Max. 


Mln.(2) 


Max. 


Mln.(2) 


Max. 


Mln.(2) 


Max. 


tPLH 
tPHL 


Propagation Delay 
Dn to On 


Cl = 50pF 

Rl = soon 


1.S 


6.5 


1.5 


7.0 


1.5 


4.8 


1.5 


5.1 


ns 


tPZH 
tPZL 


Output Enable Time 


1.5 


8.0 


1.5 


8.5 


1.5 


6.2 


1.S 


6.5 


ns 


tPHZ 
tPLZ 


Output Disable Time 


1.5 


7.0 


1.5 


7.5 


1.5 


5.6 


1.5 


5.9 


ns 



Symbol 


Parameter 


Condition^) 


54/74FCT241CT/244CT 


54/74FCT241DT/244DT 


Unit 


Com'l. 


MIL 


Com'l. 


MIL 


Mln.(2) 


Max. 


Min.(2) 


Max. 


Mln.(2) 


Max. 


Mln.(2) 


Max. 


tPLH 
tPHL 


Propagation Delay 
Dn to On 


Cl = SOpF 
RL = 500n 


1.5 


4.1 


1.5 


4.6 


1.5 


3.6 


— 


— 


ns 


tPZH 
tPZL 


Output Enable Time 


1.5 


5.8 


1.5 


6.5 


1.S 


4.8 


— 


— 


ns 


tPHZ 
tPLZ 


Output Disable Time 


1.5 


5.2 


1.5 


5.7 


1.5 


4.0 


— 


— 


ns 



NOTES: 

1 . See test circuit and waveforms. 

2. Minimum limits are guaranteed but not tested on Propagation Delays. 
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IDT54/74FCT240/241/244T/AT/CT/DT, IDT54/74FCT/540/541 T/AT/CT 
FAST CMOS OCTAL BUFFER/LINE DRIVER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



SWITCHING CHARACTERISTICS OVER OPERATING RANGE FOR FCT540T AND FCT541T 



Symbol 


Parameter 


Condltlon(i) 


54/74FCT540T/541T 


54/74FCT540AT/541 AT 


54/74FCT540CT/541 CT 


Unit 


Com'l. 


Mil. 


Com'l. 


MIL 


Com'l. 


MM. 


Mln.(2) 


Max. 


Mln.(2) 


Max. 


Mln.(2) 


Max. 


Mln.(2) 


Max. 


Mln.(2) 


Max. 


Mln.(2) 


Max. 


tPLH 
tPHL 


Propagation Delay 
Dn to On 
IDT54/74FCT540T 


Cl = 50pF 
Rl = 500Q 


1.5 


8.5 


1.5 


9.5 


1.5 


4.8 


1.5 


5.1 


1.5 


4.3 


1.5 


4.7 


ns 


tPLH 
tPHL 


Propagation Delay 

DNtoON 

IDT54/74FCT541T 


1.5 


8.0 


1.5 


9.0 


1.5 


4.8 


1.5 


5.1 


1.5 


4.1 


1.5 


4.6 


ns 


tPZH 
tPZL 


Output Enable Time 


1.5 


10.0 


1.5 


10.5 


1.5 


6.2 


1.5 


6.5 


1.5 


5.8 


1.5 


6.5 


ns 


tPHZ 
tPLZ 


Output Disable Time 


1.5 


9.5 


1.5 


10.0 


1.5 


5.6 


1.5 


5.9 


1.5 


5.2 


1.5 


5.7 


ns 



NOTES: 

1 . See test circuit and waveforms. 

2. Minimum limits are guaranteed but not tested on Propagation Delays. 
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Integrated Device Technology, Inc. 



FAST CMOS OCTAL 

BIDIRECTIONAL 

TRANSCEIVERS 



IDT54/74FCT245T/AT/CT/DT 

IDT54/74FCT640T/AT/CT 

IDT54/74FCT645T/AT/CT/DT 



FEATURES: 

• Fastest CMOS logic family available 

• Std., A, C, and D speed grades with 3.8ns tPD 

• Available in DIP, SOIC, SSOP, CERPACK and LCC 
' packages 

• True TTL input and output compatibility 

— VOH = 3.3V (typ.) . 

— Vol = 0.3V (typ.) 

• loL = 64mA (commercial) and 48mA (military) 

• CMOS power levels (2.5mW typical static) 

• Direction control and over-riding 3-state control 

• Product available in Radiation Tolerant and Radiation 
Enhanced versions 

• Military product compliant to MIL-STD-883, Class B and 
DESC listed 

• Meets or exceeds JEDEC Standard 1 8 specifications 



DESCRIPTION: 

The IDT octal bidirectional transceivers are built using 
advanced CEMOS™, a dual metal CMOS technology. The 
IDT54/74FCT245T/AT/CT/DT,IDT54/74FCT640T/AT/CTand 
IDT54/74FCT645T/AT/CT/DTaredesignedfor asynchronous 
two-way communication between data buses. The transmit/ 
receive (T/R) input determines the direction of data flow 
through the bidirectional transceiver. Transmit (active HIGH) 
enables data from A ports to B ports, and receive (active LOW) 
from B ports to A ports. The output enable (OE) input, when 
HIGH, disables both A and B ports by placing them in HIGH Z 
condition. 

The IDT54/74FCT245T/AT/CT/DTand IDT54/74FCT645T/ 
AT/CT/DT transceivers have non-inverting outputs. The 
IDT54/74FCT640T/AT/CT has inverting outputs. 



FUNCTIONAL BLOCK DIAGRAM 



PIN CONFIGURATIONS 
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FCT245T, 645T are non-inverting options. 
FCT640T is tiie inverting option. 



CEMOS a a trademark of Integrated Device Technology, Inc. 
FAST Is a trademark of National Semiconductor Co. 
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MILITARY AND COMMERCIAL TEMPERATURE RANGES 
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IDT54/74FCT245/645T/AT/CT/DT, 640T/AT/CT 

FAST CMOS OCTAL BIDIRECTIONAL TRANSCEIVERS 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



PIN DESCRIPTION 



Pin Names 


Description 


OE 


Output Enable Input (Active LOW) 


T/R 


Transmit/Receive Input 


A0-A7 


Side A Inputs or 3-State Outputs 


B0-B7 


Side B Inputs or3-State Outputs 



FUNCTION TABLE<2^ 



inputs 


Outputs 


OE 


T/R 


L 


L 


Bus B Data to Bus A<^^ 


L 


H 


Bus A Data to Bus B^^^ 


H 


X 


High Z State 



NOTES: 

1 . 640 is Inverting from input to output. 

2. H = HIGH Voltage Level 
L= LOW Voltage Level 
X = Don't Care 



ABSOLUTE MAXIMUM RATINGS^^^ 



Symboi 


Rating 


Commercial 


IVIilitary 


Unit 


Vterm(2) 


Terminal Voltage 
with) Respect 
toGND 


-0.5 to +7.0 


-0.5 to +7.0 


V 


Vterm'3) 


Terminal Voltage 
with Respect 
toGND 


-0.5 to Vcc 


-0.5 to Vcc 


V 


Ta 


Operating 
Temperature 


to +70 


-55 to +125 


°c 


Tbias 


Temperature 
Under Bias 


-55 to +125 


-65 to +135 


°c 


TSTG 


Storage 
Temperature 


-55 to +125 


-65 to +150 


°c 


Pt 


Power Dissipation 


0.5 


0.5 


w 


lOUT 


DC Output Current 


120 


120 


mA 



NOTES: 2539tbioi 

1. stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of Uie device at these or any ottier 
conditions above those indicated in the operational sections of this speci- 
flcation is not implied. Exposure to absolute maximum rating conditions 
for extended periods may affect reliability. No terminal voltage may 
exceed Vcc by +0.5V unless otherwise noted. 

2. Inputs and Vcc terminals only. 

3. Outputs and I/O terminals only. 



CAPACITANCE (Ta = +25°C, f = 1 .OMHz) 



Symboi 


Parameter'''^ 


Conditions 


Typ. 


iVfax. 


Unit 


CiN 


Input Capacitance 


ViN = ov 


6 


10 


PF 


Ci/0 


I/O Capacitance 


VouT = ov 


8 


12 


PF 



NOTE: 2539 tbi 02 

1 . This parameter is measured at characterization but not tested. 
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IDT54/74FCT245/645T/AT/CT/DT,640T/AT/CT 

FAST CMOS OCTAL BIDIRECTIONAL TRANSCEIVERS 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 

Following Conditions Apply Unless Otherwise Specified: 

Commercial: Ta = 0°C to +70°C, Voc = 5.0V ± 5%; Military: Ta = -55*C to +1 25°C, Vcc = 5.0V + 1 0% 



Syinbol 


Parameter 


Test Conditions<^> 


Min. 


TypS"^ 


Max. 


Unit 


VlH 


Input HIGH Level 


Guaranteed Logic HIGH Level 


2.0 


— 


— 


V 


VIL 


Input LOW Level 


Guaranteed Logic LOW Level 


. — 


— • 


0.8 


V 


.. ■ llH 


Input HIGH Current 


Vcc = Max 
Vi = 2.7V 


Except I/O Pins 


— 


— 


5 


^A 


I/O Pins 


— 


— 


15 


IlL 


Input LOW Current 


Vcc = Max 
Vi = 0.5V 


Except I/O Pins 


— 


— 


-5 


liA 


I/O Pins 


— 


— 


-15 


ll 


Input HIGH Current 


Vcc = Max., Vi = Vcc(Max.) 


— 


— 


20 


HA 


VIK 


Clamp Diode Voltage 


Vcc = Min., lN=-18mA 


— 


-0.7 


-1.2 


V 


los 


Short Circuit Current 


Vcc=Max.(^), Vo = GND 


-60 


-120 


-225 


mA 


VOH 


Output HIGH Voltage 


Vcc = Min. 
ViN = VlH or ViL 


Ion = -6mA Mil. 
lOH = -8mA Com'l. 


2.4 


3.3 


— 


V 


IOH = -12mA Mil. 
lOH = -15mA Com'l. 


2.0 


3.0 


— 


Vol 


Output LOW Voltage \ 


Vcc = Min. 
ViN = VlH or ViL 


lOL = 48mA Mil. 
lOL = 64mA Com'l. 


— 


0.3 


0.55 


V 


Vh 


Input Hysteresis 


— 


— 


200 


— 


mV 


Ice 


Quiescent Power Supply 
Current 


Vcc = Max., ViN = Vcc or GND 


— 


0.5 


1.5 


mA 



NOTES: 

1 . For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at Vcc = 5.0V, +25°C ambient and maximum loading. 

3. Not more than one output should be shorted at one time. Duration of the short circuit test should not exceed one second. 
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IDT54/74FCT245/645T/AT/CT/DT,640T/AT/CT 

FAST CMOS OCTAL BIDIRECTIONAL TRANSCEIVERS 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



POWER SUPPLY CHARACTERISTICS 



Symbol 


Parameter 


Test Conditions'^' 


IVIin. 


Typ.(2) 


IVIax. 


Unit 


Alec 


.: Quiescent Power Supply Current 
TTL Inputs HIGH 


Vcc = Max. 
ViN = 3.4V(3) 


— 


0.5 


2.0 


mA 


ICCD 


Dynamic Power Supply Current^'') 


Vcc = Max. 
Outputs Open 
OE = T/R = GND 
One Input Toggling 
50% Duty Cycle 


ViN = Vcc 
ViN = GND 




0.15 


0.25 


mA/ 
MHz 


Ic 


Total Power Supply Current'^^ 


Vcc = Max. 
Outputs Open 
fi = 10MHz 
50% Dut^ Cycle 
OE = T/R = GND 
One Bit Toggling 


ViN = Vcc 
ViN = GND 


— 


2.0 


4.0 


mA 


ViN = 3.4V 
ViN = GND 


— 


2.3 


5.0 


Vcc = Max. 
Outputs Open 
fi = 2.5MHz 
50% Duty Cycle 
OE = T/R = GND 
Eight Bits Toggling 


ViN = Vcc 
VlN = GND 


— 


3.5 


6.5(5) 


ViN = 3.4V 
ViN = GND 


— 


5.5 


14.5(5); 



NOTES: 

1. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at Vcc = 5.0V, +25°C ambient. 

3. Per TTL driven input {ViN = 3.4V); all other Inputs at Vcc or GND. 

4. This parameter is not directly testable, but is derived for use in Total Power Supply calculations. 

5. Values for these conditions are examples of the Ice formula. These limits are guaranteed but not tested. 

6. Ic = IqUIESCENT + llNPUTS + Idynamic 

Ic = Ice + Alee DhNt + lecD (fep/2 + fiNi) 

Icc = Quiescent Current 

Alec = Power Supply Current for a TTL High Input (ViN = 3.4V) 

Dh = Duty Cycle for TTL Inputs High 

Nt = Number of TTL Inputs at Dh 

lecD = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 

fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices) 

fi = Input Frequency 

Ni = Number of Inputs at fi 

All currents are in milliamps and all frequencies are in megahertz. 
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IDT54/74FCT245/645T/AT/CT/DT,640T/AT/CT 

FAST CMOS OCTAL BIDIRECTIONAL TRANSCEIVERS 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



SWITCHING CHARACTERISTICS OVER OPERATING RANGE FOR FCT245T 



Symbol 


Parameter 


Condltions(i) 


54/74FCT245T 


54/74FCT245AT 


Unit 


Com'l. 


Mil. 


Com'l. 


Mil. 


Min.t2) 


Max. 


Min.(2> 


Max. 


Min.P) 


Max. 


Min.(2) 


Max. 


tPLH 
tPHL 


Propagation Delay 
A to B, B to A 


Cl = 50 pF 
Rl= 50012 


1.5 


7.0 


1.5 


7.5 


1.5 


4.6 


1.5 


4.9 


ns 


tPZH 
tPZL 


Output Enable Time 
OEto AorB 


1.5 


9.5 


1.5 


10.0 


1.5 


6.2 


1.5 


6.5 


ns 


tPHZ 
tPLZ 


Output Disable Time 
OEto AorB 


1.5 


7.5 


1.5 


10.0 


1.5 


5.0 


1.5 


6.0 


ns 


tPZH 
tPZL 


Output Enable Time 
T/RtoAorB(3) 


1.5 


9.5 


1.5 


10.0 


1.5 


6.2 


1.5 


6.5 


ns 


tPHZ 
tPLZ 


Output Disable Time 
T/R to A or B(3) 


1.5 


7.5 


1.5 


10.0 


1.5 


5.0 


1.5 


6.0 


ns 



Symbol 


Parameter 


Conditions") 


54/74FCT245CT 


54/74FCT245DT 


Unit 


Com'l. 


Mil. 


Com'l. 


Mil. 


Min.(2) 


Max. 


Mln.(2) 


Max. 


Min.P) 


Max. 


Min.(2) 


Max. 


tPLH 
tPHL 


Propagation Delay 
A to B, B to A 


Cl = 50 pF 
Rl = 50on 


1.5 


4.1 


1.5 


4.5 


1.5 


3.8 


— 


— 


ns 


tPZH 
tPZL 


Output Enable Time 
OEto AorB 


1.5 


5.8 


1.5 


6.2 


1.5 


5.0 


— 


— 


ns 


tPHZ 
tPLZ 


Output Disable Time 
OEto AorB 


1.5 


4.8 


1.5 


5.2 


1.5 


4.3 


— 


— 


ns 


tPZH 
tPZL 


Output Enable Time 
T/RtoAorB(3) 


1.5 


5.8 


1.5 


6.2 


1.5 


5.0 


— 


— 


ns 


tPHZ 
tPLZ 


Output Disable Time 
T/RtoAorB(3) 


1.5 


4.8 


1.5 


5.2 


1.5 


4.3 


— 


— 


ns 



SWITCHING CHARACTERISTICS OVER OPERATING RANGE FOR FCT640T 



Symbol 


Parameter 


Conditions'^' 


54/74FCT640T 


54/74FCT640AT 


54/74FCT640CT 


Unit 


Com'l. 


Mil. 


Com'l. 


MIL 


Com'l. 


Mil. 


mnP 


Max. 


Min.<2) 


Max. 


Min.<2) 


Max. 


Min.<^> 


Max. 


Mln.<^) 


Max. 


Min.<^> 


Max. 


tPLH 
tPHL 


Propagation Delay 
A to B, B to A 


CL = 50pF 
Rl = 50on 


2.0 


7.0 


2.0 


8.0 


1:5 


5.0 


1.5 


5.3 


1.5 


4.4 


1.5 


4.7 


ns 


tPZH 
tPZL 


Output Enable Time 
OE to A or B 


2.0 


13.0 


2.0 


16.0 


1.5 


6.2 


1.5 


6.5 


1.5 


5.8 


1.5 


6.2 


ns 


tPHZ 
tPLZ 


Output Disable Time 
OE to A or B 


2.0 


10.0 


2.0 


12.0 


1.5 


5.0 


1.5 


6.0 


1.5 


4.8 


1.5 


5.2 


ns 


tPZH 
tPZL 


Output Enable Time 
T/RtoAorB(3) 


2.0 


13.0 


2.0 


16.0 


1.5 


6.2 


1.5 


6.5 


1.5 


5.8 


1.5 


6.2 


ns 


tPHZ 
tPLZ 


Output Disable Time 
T/RtoAorB'3' 


2.0 


10.0 


2.0 


12.0 


1.5 


5.0 


1.5 


6.0 


1.5 


4.8 


1.5 


5.2 


ns 



NOTES: 

1 . See test circuit and waveforms. 

2. Minimum limits are guaranteed but not tested on Propagation Delays. 

3. This parameter is guaranteed but not tested. 
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IDT54/74FCT245/645T/AT/CT/DT,640T/AT/CT 

FAST CMOS OCTAL BIDIRECTIONAL TRANSCEIVERS 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



SWITCHING CHARACTERISTICS OVER OPERATING RANGE FOR FCT645T 



Symbol 


Parameter 


Conditlons(i) 


54/74FCT645T 


54/74FCT645AT 


Unit 


Com'!. 


Mil. 


Com'l. 


MM. 


Mln.(2) 


Max. 


MIn.(2) 


Max. 


Mln.(2) 


Max. 


Mln.(2) 


Max. 


tPLH 
tPHL 


Propagation Delay 
A to B, B to A 


Cl = 50 pF 
Rl = 500n 


1.5 


9.5 


1.5 


11.0 


1.5 


4.6 


1.5 


4.9 


ns 


tPZH 
tPZL 


OLitput Enable Time 
OEtoAorB 


1.5 


11.0 


1.5 


12.0 


1.5 


6.2 


1.5 


6.5 


ns 


tPHZ 
tPLZ 


Output Disable Time 
OEtoAorB 


1.5 


12.0 


1.5 


13.0 


1.5 


5.0 


1.5 


6.0 


ns 


tPZH 
tPZL 


Output Enable Time 
T/RtoAorB(3) 


1.5 


11.0 


1.5 


12.0 


1.5 


6.2 


1.5 


6.5 


ns 


tPHZ 
tPLZ 


Output Disable Time 
T/R to A or B(3) 


1.5 


12.0 


1.5 


13.0 


1.5 


5.0 


1.5 


6.0 


ns 



Symbol 


Parameter 


Conditions<i) 


54/74FCT645CT 


54/74FCT645DT 


Unit 


Com'l. 


Mil. 


Com'l. 


Mil. 


Min.W 


Max. 


Min.(2) 


Max. 


Min.(2) 


Max. 


Min.(2) 


Max. 


tPLH 
tPHL 


Propagation Delay 
A to B, B to A 


CL = 50 pF 
RL = 500n 


1.5 


4.1 


1.5 


4.5 


1.5 


3.8 


— 


— 


ns 


tPZH 
tPZL 


Output Enable Time 
OEtoAorB 


1.5 


5.8 


1.5 


6.2 


1.5 


5.0 


— 


— 


ns 


tPHZ 
tPLZ 


Output Disable Time 
OE to A or B 


1.5 


4.8 


1.5 


5.2 


1.5 


4.3 


— 


— 


ns 


tPZH 
tPZL 


Output Enable Time 
T/RtoAorB(3) 


1.5 


5.8 


1.5 


6.2 


1-5 


5.0 


— 


— 


ns 


tPHZ 
tPLZ 


Output Disable Time 
T/R to A or B(3) 


1.5 


4.8 


1.5 


5.2 


1.5 


4.3 


: — 


— 


ns 



NOTES: 

1. See test circuit and waveforms. 

2. Minimum limits are guaranteed but not tested on Propagation Delays. 

3. This parameter is guaranteed but not tested. 
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Integrated Device Technology, Inc. 




FAST CMOS IDT54/74/FCT273T 
OCTAL D FLIP-FLOP IDT54/74FCT273AT 
WITH MASTER RESET IDT54/74FCT273CT 



FEATURES: 

IDT54/74FCT273T equivalent to FAST™speed 
IDT54/74FCT273AT 45% faster than FAST 
IDT54/74FCT273CT 55% faster than FAST 

Equivalent to FAST output drive over full temperature 

and voltage supply extremes 

loL = 48mA (commercial) and 32mA (military) 

CMOS power levels (1 mW typ. static) 

True TTL input and output levels 

Substantially lower input current levels than FAST 

(5nA max.) 

Octal D flip-flop with Master Reset 

JEDEC standard pinout for DIP and LOG 

Product available in Radiation Tolerant and Radiation 

Enhanced versions 

Military product compliant to MIL-STD-883, Class B 



DESCRIPTION: 

The IDT54/74FCT273T/AT/CT are octal D flip-flops built 
using advanced CEMOS™, a dual metal CMOS technology. 
The IDT54/74FCT273T/AT/CT have eight edge-triggered 
D-type flip-flops with individual D inputs and O outputs. The 
common buffered Clock (CP) and Master Reset (MR) inputs 
load and reset (clear) all flip-flops simultaneously. 

The register is fully edge-triggered. The state of each D 
input, one set-up time before the LOW-to-HIGH clock 
transition, is transferred to the corresponding flip-flop's 
output. 

All outputs will be forced LOW independentlj^of Clock or 
Data inputs by a LOW voltage level on the MR input. The 
device is useful for applications where the true output only is 
required and the Clock and Master Reset are common to all 
storage elements. 



FUNCTIONAL BLOCK DIAGRAM 
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PIN CONFIGURATIONS 
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DIP/SOIC/CERPACK 
TOP VIEW 

CEMOS is a trademaifc of Integrated Device Technology, Inc. 
FAST is a trademark ot National Semiconductor Co. 
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MILITARY AND COMMERCIAL TEMPERATURE RANGES 



MAY 1992 



01992 Integrated Device Technology, Inc. 
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DSC-4209/2 
1 



IDT54/74FCT273T/AT/CT FAST CMOS 
OCTAL D FLIP-FLOP WITH MASTER RESET 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



PIN DESCRIPTION 



Pin Names 


Description 


Dn 


Data Inputs 


MR 


Master Reset (Active LOW) 


CP 


Clocl< Pulse Input (Active Rising Edge) 


On 


Data Outputs 



FUNCTION TABLE^^> 



Operating i\1ode 


Inputs 


Outputs 


MR 


CP 


Dn 


On 


Reset (Clear) 


L 


X 


X 


L 


Load"1" 


H 


t 


h 


H 


Load "0" 


H 


t 


1 


L 



NOTE: 2568 tbi 06 

1 . H = HIGH voltage level steady state 

h = HIGH voltage level one set-up time prior to the LOW-to-HIGH clock 

transition 

L = LOW voltage level steady state 

I = LOW voltage level one set-up time prior to the LOW-to-HIGH clock 

transition 

X = Don't Care 

t = LOW-to-HIGH Clock Transition 



ABSOLUTE MAXIMUM RATINGS^^) 



Symbol 


Rating 


Commercial 


Militarv 


Unit 


Vterm(2) 


Terminal Voltage 
witii Respect to 
GND 


-0.5 to H-7.0 


-0.5 to +7.0 


V 


Vterm(3) 


Terminal Voltage 
with Respect to 
GND 


-0.5 to Vcc 


-0.5 to Vcc 


V 


Ta 


Operating 
Temperature 


to +70 


-55 to +125 


°c 


Tbias 


Temperature 
Under Bias 


-55 to -h1 25 


-65 to +135 


°c 


TSTG 


Storage 
Temperature 


-55 to +125 


-65 to +150 


°c 


Pt 


Power Dissipation 


0.5 


0.5 


w 


lOUT 


DC Output 
Current 


120 


120 


mA 



NOTES: 2568tbioi 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This Is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated In the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. No terminal voltage 
may exceed Vcc by +0.5V unless otherwise noted. 

2. Inputs and Vcc terminals only. 

3. Outputs and 1/0 terminals only. 



CAPACITANCE (TA = 


+25°C,f= 1.0MHz) 






Symbol 


Parameter''') 


Conditions 


Tvp. 


iVIax. 


Unit 


ClN 


Input 
Capacitance 


ViN = ov 


6 


10 


PF 


COUT 


Output 
Capacitance 


VOUT = 0V 


8 


12 


PF 



NOTE: 2568 tbI 02 

1 . This parameter is measured at characterization but not tested. 
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IDT54/74FCT273T/AT/CT FAST CMOS 
OCTAL D FLIP-FLOP WITH MASTER RESET 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 

Following Conditions Apply Unless Otherwise Specified: 

Commercial: Ta = 0°C to +70°C, Vcc = 5.0V ± 5%; Military: Ta = -55°C to +125°C, Vcc= 5.0V ±10% 



Symbol 


Parameter 


Test Condltlons(i) 


Min. 


TYp.(2) 


Max. 


Unit 


VlH 


Input HIGH Level 


Guaranteed Logic HIGH Level 


2.0 


•_ 


■ — 


V 


VIL 


Input LOW Level 


Guaranteed Logic LOW Level 


— 


' — 


0.8 


V 


llH 


Input HIGH Current 


Vcc = Max. 


Vl = 2.7V 


— 


— 


5 


^A 


IlL 


Input LOW Current 


Vcc = Max. 


Vi = 0.5V 


— 


— 


-5 


^A 


ll 


Input HIGH Current 


Vcc = Max., Vi = Vcc (Max.) 


— 


— 


20 


^A 


VIK 


Clamp Diode Voltage 


Vcc = Min., In = -18mA 


— 


-0.7 


-1.2 


V 


los 


Short Circuit Current 


Vcc = Max.(3),Vo = GND 


-60 


-120 


-225 


mA 


VOH 


Output HIGH Voltage 


Vcc = Min. 
ViN = ViHorViL 


IQH = -6mA MIL. 
lOH = -8mA COM'L. 


2.4 


3.3 


— 


V 


IOH= -12mA MIL. 
IOH= -15mA COM'L. 


2.0 


3.0 


— 


V 


Vol . 


Output LOW Voltage 


Vcc = Min. . 

VlN = VlHOrViL 


lOL = 32mA MIL. 
lOL = 48mA COM'L 


, — 


0.3 


0.5 


V 


Vh 


Input Hysteresis 


— 


— ■ 


200 


— 


mV 


Ice 


Quiescent Power Supply Current 


Vcc = Max. 

VlN = GNDorVcc 


— 


0.2 


1.5 


mA 



NOTES: 

1 . For conditions shown as Max. or Min.; use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at Vcc = 5.0V, +25°C ambient and maximum loading. 

3. I^ot more than one output should be shorted at one time. Duration of the short circuit test should not exceed one second. 
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IDT54/74FCT273T/AT/CT FAST CMOS 
OCTAL D FLIP-FLOP WITH MASTER RESET 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



POWER SUPPLY CHARACTERISTICS 



Symbol 


Parameter 


Test CondltIons<i) 


MIn. 


TYP.(2) 


Max. 


Unit 


Alec 


Quiescent Power Supply Current 
TTL Inputs HIGH 


Vcc = Max. 
ViN = 3.4V(3) 


— 


0.5 


2.0 


mA 


ICCD 


Dynamic Power Supply 
Current^"*) 


Vcc = Max. 
Outputs Open 
MR = Vcc 
One Input Toggling 
50% Duty Cycle 


ViN = Vcc 
ViN = GND 




0.15 


0.25 


mA/ 
MHz 


Ic 


Total Power Supply Current(^) 


Vcc = Max. 
Outputs Open 
fcp= 10MHz 
50% Duty Cycle 
MR = Vcc 
One Bit Toggling 
at f i = 5MHz 
50% Duty Cycle 


ViN = Vcc 
ViN =GND 




1.7 


4.0 


mA 


ViN =3.4V 
ViN =GND 




2.2 


6.0 


Vcc = Max. 
Outputs Open 
fcp= 10MHz 
50% Duty Cycle 
MR = Vcc 
Eight Bits Toggling 
at f i = 2.5MHz 
50% Duty Cycle 


ViN = Vcc 
ViN =GND 




4.0 


7.85) 


ViN = 3.4V 
ViN = GND 




6.2 


16.8(5) 



NOTES: 

1 . For conditions shown as Max. or MIn., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at Vcc = 5.0V, +25°C ambient. 

3. Per TTL driven input (Vin = 3.4V); all other Inputs at Vcc or GND. 

4. This parameter is not directly testable, but is derived for use in Total Power Supply Calculations. 

5. Values for these conditions are examples of the Ice formula. These limits are guaranteed but not tested. 

6. Ic = IQUIESCENT + 1 INPUTS + IDYNAMIC 

Ic = Ice + Alec DhNt + IccD (fep/2 + fiNi) 

Ice = Quiescent Current 

Alee = Power Supply Current for a TTL High Input (Vin = 3.4V) 

Dh = Duty Cycle for TTL Inputs High 

Nt = Number of TTL Inputs at Dh 

IccD = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 

fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices) 

fi = Input Frequency 

Ni = Number of Inputs at fi 

All currents are in milliamps and all frequencies are in megahertz. 
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IDT54/74FCT273T/AT/CT FAST CMOS 
OCTAL D FLIP-FLOP WITH MASTER RESET 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



SWITCHING CHARACTERISTICS OVER OPERATING RANGE 


















Symbol 


Parameter 


Condition(i) 


IDT54/74FCT273T 


IDT54/74FCT273AT 


IDT54/74FCT273CT 


Unit 


Com'!. 


Mil. 


Com'l. 


Mil. 


Com'!. 


Mil. 


Min.W 


Max. 


Mln.» 


Max. 


Mln.<^ 


Max. 


Mln.(^ 


Max. 


Min.» 


Max. 


MIn.« 


Max. 


tPLH 
tPHL. 


Propagation Delay 
CP to On 


CL = 50pF 
RL = 500n 


2.0 


13.0 


2.0 


15.0 


2.0 


7.2 


2.0 


8.3 


2.0 


5.8 


2.0 


6.5 


ns 


tPHL 


Propagation Delay 
MR to On 


2.0 


13.0 


2.0 


15.0 


2.0 


7.2 


2.0 


8.3 


2.0 


6.1 


2.0 


6.8 


ns 


tsu 


Set-up Time HIGH or LOW 
DNtoCP 


3.0 


— 


3.5 


— 


2.0 


— , 


2.0 


— 


2.0 


— 


2.0 


— 


ns 


tH : 


Hold Time HIGH or LOW Dn 
toCP 


2.0 


— 


2.0 


— 


1.5 


— 


1.5 


— 


1.5 


— 


1.5 


— 


ns 


tw 


CP Pulse Width HIGH or 
LOW 


7.0 


— 


7.0 


' — 


6.0 


— 


6.0 


— 


6.0 


— 


6.0 


— 


ns 


tw 


MR Pulse Width LOW 


7.0 


— 


7.0 


— 


6.0 


— 


6.0 


— 


6.0 


— 


6.0 


— 


ns 


tREM ■ 


Recovery Time MR 
to CP 


4.0 


_ 


5.0 


— 


2.0 


— 


2.5 


— 


2.0 


— 


2.5 


— 


ns 



NOTES: 

1. See test circuit and waveforms. 

2. Minimum limits are guaranteed but not tested on Propagation Delays. 
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Integrated Device Technology, Inc. 



FAST CMOS 
8-INPUT UNIVERSAL 
SHIFT REGISTER 



IDT54/74FCT299T 
IDT54/74FCT299AT 
IDT54/74FCT299CT 



FEATURES: 

• IDT54/74FCT299T equivalent to FAST™ speed 
. IDT54/74FCT299AT 25% faster than FAST 

. IDT54/74FCT299CT 35% faster than FAST 

• Equivalent to FAST output drive over full temperature 
and voltage supply extremes 

• iOL = 48mA (commercial) and 32mA (military) 

• CMOS power levels (1 mW typ. static) 

• TTL input and output level compatible 

• Substantially lower input current levels than FAST 

(5\iA max.) 

• 8-input universal shift register 

• JEDEC standard pinout for DIP and LCC 

• Product available in Radiation Tolerant and Radiation 
Enhanced versions 

• Military product compliant to MIL-STD-883, Glass B 



DESCRIPTION: 

The IDT54/74FCT299T and IDT54/74FCT299AT/CT are 
built using advanced CEMOS™ , a dual-metal CMOS technol- 
ogy. The IDT54/74FCT299T and IDT54/74FCT299AT/CT 
are 8-input universal shift/storage registers with 3-state out- 
puts. Four modes of operation are possible: hold (store), shift 
left, shift right and load data. The parallel load inputs and flip- 
flop outputs are multiplexed to reduce the total number of 
package pins. Additional outputs are provided for flip-flops Go 
and 07 to allow easy serial cascading. A separate active LOW 
Master Reset is used to reset the register. 



FUNCTIONAL BLOCK DIAGRAM 

Si So 





0E2 



CEMOS is a tradsmaik of Integrated Device Technology, Ina 
FAST is a trademari( of National Semiconductor Co. 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



MAY 1992 



ei992 Integrated Device Technology, Ina 
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DSC-420S/3 
1 



IDT54/74FCT299T/AT/CT 

FAST CMOS 8-INPUT UNIVERSAL SHIFT REGISTER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



PIN CONFIGURATIONS 
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LCC 
TOP VIEW 



PIN DESCRIPTION 



FUNCTION TABLE(^) 



Pin Names 


Description 


CP 


Clock Pulse Input (Active Edge Rising) 


DSo 


Serial Data Input for Right Shift 


DS7 


Serial Data Input for Left Shift 


So, Si 


Mode Select Inputs 


MR 


Asynchronous Master Reset Input (Active LOW) 


0E1,0E2 


3-State Output Enable Inputs (Active LOW) 


I/O0-I/O7 


Parallel Data Inputs or 3-State Parallel Outputs 


Go, 07 


Serial Outputs 



ABSOLUTE MAXIMUM RATINGS^^^ 



Symbol 


Rating 


Commercial 


Military 


Unit 


Vterm(2) 


Terminal Voltage 
with Respect 
to GND 


-0.5 to +7.0 


-0.5 to +7.0 


V 


Vterm(=^' 


Terminal Voltage 
with Respect 
to GND 


-0.5 to Vcc 


-0.5 to Vcc 


V 


Ta 


Operating 
Temperature 


to +70 


-55 to +125 


°C 


Tbias 


Temperature 
Under Bias 


-55 to +125 


-65 to +135 


°c 


TSTG 


Storage 
Temperature 


-55 to +125 


-65 to +150 


°c 


Ft 


Power Dissipation 


0.5 


0.5 


w 


lOUT 


DC Output Current 


120 


120 


mA 



NOTES: 2632tbl03 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this speci- 
fication is not implied. Exposure to absolute maximum rating conditions 
for extended periods may affect reliability. No terminal voltage may 
exceed Vcc by +0.5 unless othenwise noted. 

2. Inputs and Vcc terminals. 

3. Outputs and I/O terminals. 



Inputs 


Response 


MR 


Si 


So 


CP 


L 


X 


X 


X 


Asynchronous Reset Q0-Q7 = LOW 


H 


H 


H 


t 


Parallel Load; I/On -4 On 


H 


L 


H 


T 


Shift Right; DSo -» Qo, Qo -> Qi, etc. 


H 


H 


L 


t 


Shift Left; DS7 -4 Q7, Q7-4 Qe, etc. 


H 


L 


L 


X 


Hold 



NOTE: 

1; H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Don't Care 
t = LOW-to-HIGH clock transition 

CAPACITANCE (Ta = +25°C, f = 1 .OMHz) 



Symbol 


Parameter^''' 


Conditions 


Typ. 


Max. 


Unit 


CiN 


Input Capacitance 


ViN = ov 


6 


10 


PF 


Cl/0 


1/0 Capacitance 


VOUT = 0V 


8 


12 


PF 



NOTE: 2632 tbl 04 

1 . This parameter is guaranteed by characterization data and not tested. 
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IDT54/74FCT299T/AT/CT 

FAST CMOS 8-INPUT UNIVERSAL SHIFT REGISTER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 

Following Conditions Apply Unless Otherwise Specified: 

Commercial: Ta = 0°C to +70''C, Vcc = 5.0V ± 5%; Military: Ta = -55°C to +125°C, Vcc = 5.0V ± 1 0% 



Symbol 


Parameter 


Test Conditlons<^> 


Min. 


Typ.(^> 


Max. 


Unit 


VlH 


Input HIGH Level 


Guaranteed Logic HIGH Level 


2.0 


— 


— 


V 


ViL 


Input LOW Level 


Guaranteed Logic LOW Level 


— 


— 


0.8 


V 


IIH 


Input HIGH Current 


Vcc = Max., Vl = 2.7V 


Except I/O Pins 


— 


— 


5 


HA 


I/O Pins 


— 


— 


15 


IlL 


Input LOW Current 


Vcc = Max., Vl = 0.5V 


Except I/O Pins 


— 


— 


-5 


HA 


I/O Pins 


— 


— 


-15 


ll 


Input HIGH Current 


Vcc = Max., VI = Vcc (Max.) 


— 


— 


20 


HA 


VIK 


Clamp Diode Voltage 


Vcc = Min.. lN = -18mA 


— 


-07 


-1.2 


V 


Ids 


Short Circuit Current 


Vcc = Max.,(^)Vo = GND 


-60 


-120 


-225 


mA 


VOH 


Output HIGH Voltage , 


Vcc = Min. 
ViN = ViHorViL 


IOH=-6mAMIL. 
lOH = -8mA COM'L. 


2.4 


3.3 





V 


IOH = -12mA MIL 
l0H= -15mA COM'L. 


2.0 


3.0 





V 


■ Vol 


Output LOW Voltage 


Vcc = Min. 
ViN = ViHorViL 


|0L = 32mA MIL. 
lOL = 48mA COM'L. 


— 


0.3 


0.5 


V 


Vh 


Input Hysteresis 


— 


— 


200 


— 


mV 


Ice 


Quiescent Power 
Supply Current 


Vcc = Max. 

ViN = GNDorVcc 


— 


0.2 


1.5 


mA 



NOTES: 

1 . For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at Vcc = 5.0V, +25°C ambient and maximum loading. 

3. Not more than one output should be shorted at one time. Duration of the short circuit test should not exceed one second. 




6.13 



IDT54/74FCT299T/AT/CT 

FAST CMOS 8-INPUT UNIVERSAL SHIFT REGISTER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



POWER SUPPLY CHARACTERISTICS 



Symbol 


Parameter 


Test Conditions'^) 


Min. 


Typ/2) 


Max. 


Unit 


Alec 


Quiescent Power Supply 
Current TTL Inputs HIGH 


Vcc = Max. 
ViN = 3.4V'^' 


— 


0.5 


2.0 


mA 


ICCD 


Dynamic Power Supply 
Current'"' 


Vcc = Max. 
Outputs Open 
0E1 = 0E2 = GND 
MR = Vcc 
So = Si = Vcc 
DSo = DS1 = GND 
One Input Toggling 
50% Duty Cycle 


ViN = Vcc 
ViN = GND 




0.15 


0.25 


mA/MHz 


Ic 


Total Power Supply 
Current'^' 


Vcc = Max. 
Outputs Open 
fcp = 10MHz 
50% Duty Cycle 
0E1 = 0E2 = GND 
MR = Vcc 
So = Si = Vcc 
DSo = DS7 = GND 
One Bit Toggling 
at fi = 5MHz 
50% Duty Cycle 


ViN = Vcc 
ViN = GND 




1.7 


4.0 


mA 


ViN =3.4V 
ViN =GND 


■"" 


2.2 


6.0 


Vcc = Max. 
Outputs Open 
fcp = 10MHz 
50% Duty Cycle 
0E1 = 0E2 = GND 
MR = Vcc 
So = Si = Vcc 
DSo = DS7 = GND 
Eight Bits Toggling 
at fi = 2.5MHz 
50% Duty Cycle 


ViN = Vcc 
ViN = GND 




4.0 


7.8(5) 


ViN =3.4V 
ViN =GND 





6.2 


16.8(5) 



NOTES: 

1 . For conditions shown as Max. or Min., use appropriate value speclfiecJ under Electrical Characteristics for the applicable device type. 

2. Typical values are at Vcc = 5.0V, +25°C ambient. 

3. Per TTL driven Input (Vin = 3.4V); all other Inputs at Vcc or GND. 

4. This parameter is not directly testable, but Is derived for use in Total Power Supply calculations. 

5. Values for these conditions are examples of the Ice formula. These limits are guaranteed but not tested. 

6. Ic = {quiescent + llNPUTS + IDYNAMIC 

Ic = Ice + Alec DhNt + IccD (fcp/2 + fiNi) 

Ice = Quiescent Current 

Alee = Power Supply Current for a TTL High Input (Vin = 3.4V) 

Dh = Duty Cycle for TTL Inputs High 

Nt= Number of TTL Inputs at DH 

IccD = Dynamic Current Caused by an Output Transition Pair (HLH or LHL) 

fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices) 

fi = Input Frequency 

Ni = Number of Inputs at fi 

All currents are in milllamps and all frequencies are In megahertz. 
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IDT54/74FCT299T/AT/CT 

FAST CMOS 8-INPUT UNIVERSAL SHIFT REGISTER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



SWITCHING CHARACTERISTICS OVER OPERATING RANGE 
















Symbol 


Parameter 


Condition<^) 


IDT54/74FCT299T 


iDT54/74FCT299AT 


iDT54/74FCT299CT 


Unit 


Com'!. 


MIL 


Com'l. 


MIL 


Com'l. 


MIL 


Min.(2) 


Max. 


Min.<2) 


Max. 


Min.(2) 


Max. 


Min.(2) 


Max. 


Mln.<^^ 


Max. 


Mln.^^^ 


Max. 


tPLH 
tPHL 


Propagation Delay 
CP to Qo or Q? 


Cl = 50pF 

Rl = soon 


2.0 


10.0 


2.0 


14.0 


2.0 


7.2 


2.0 


9.5 


2.0 


6.5 


2.0 


7.5 


ns 


tPLH 
tPHL 


Propagation Delay 
CP to I/On 


2.0 


12.0 


2.0 


12.0 


2.0 


7.2 


2.0 


9.5 


2.0 


6.5 


2.0 


7.5 


ns 


tPHL 


Propagation Delay 
MRtoQOorQ? 


2.0 


10.0 


2.0 


10.5 


2.0 


7.2 


2.0 


9.5 


2.0 


6.5 


2.0 


7.5 


ns 


tPHL 


Propagation Delay 
MR to I/On 


2.0 


15.0 


2.0 


15.0 


2.0 


8.7 


2.0 


11.5 


2.0 


6.5 


2.0 


7.5 


ns 


tPZH 
tPZL 


Output Enable Time 
OEn to I/On 


1.5 


11.0 


1.5 


15.0 


1.5 


6.5 


1.5 


7.5 


1.5 


6.5 


1.5 


7.5 


ns 


tPHZ 
tPLZ 


Output Disable Time 
OEn to I/On 


1.S 


7.0 


1.S 


9.0 


1.5 


6.0 


1.5 


6.5 


1.5 


6.0 


1.S 


6.5 


ns 


tsu 


Set-up Time HIGH 

or LOW 

So or Si to CP 


7.5 




7.5 




3.S 




4.0 




3.S 




4.0 




ns 


tsu 


Set-up Time HIGH 
or LOW I/On, 
DSOor DS7toCP 


5.5 


~ 


5.5 


" 


4.0 


" 


4.5 


" 


4.0 


" 


4.5 


" 


ns 


tH 


Hold Time HIGH 

or LOW 

So or Si to CP 


1.0 


— ■ 


1.0 


— 


1.0 


— 


1.0 




1.0 




1.0 




ns 


tH 


Hold Time HIGH 
or LOW I/On, 
DSO or DS7 to CP 


1.5 


— 


1.5 


— 


1.5 




1.S 




1.5 




1.5 




ns 


tw 


CP Pulse Width 
HIGH or LOW 


7.0 


— 


7.0 


— 


5.0 


— 


6.0 


— 


5.0 


— 


6.0 


— 


ns 


tw 


MR Pulse Width 
LOW 


7.0 


— 


7.0 


— 


5.0 


— 


6.0 


— 


5.0 


— 


6.0 


— 


ns 


tREM 


Recovery Time 


7.0 


— 


7.0 


— 


5.0 


— 


6.0 


— 


5.0 


— 


6.0 


— 


ns 



NOTES: 

1 . See test circuit and waveforms. 

2. Minimum units are guaranteed but not tested on Propagation Delays. 
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Integrated Device Technology, Inc. 



FAST CMOS OCTAL 
TRANSPARENT LATCHES 



IDT54/74FCT373T/AT/CT/DT 

IDT54/74FCT533T/AT/CT 

IDT54/74FCT573T/AT/CT/DT 



FEATURES: 

• Fastest CMOS logic family available 

• Std., A, C, and D speed grades with 3.8ns tPD 

• Available In DIP, SOIC, SSOP, CERPACK and LCC 
packages 

• True TTL input and output compatibility 

— VOH = 3.3V (typ.) 

— Vol = 0.3V (typ.) 

• lOL = 48mA (commercial) and 32mA (military) 

• CMOS power levels (1 mW typ. static) 

• Octal transparent latch with 3-state output control 

• Product available in Radiation Tolerant and Radiation En- 
hanced versions 

• Military product compliant to MIL-STD-883, Class B 



DESCRIPTION: 

The IDT54/74FCT373T/AT/CT/DT, IDT54/74FCT533T/AT/ 
CT and IDT54/74FCT573T/AT/CT/DT are octal transparent 
latches built using advanced CEMOS™ , a dual metal CMOS 
technology. These octal latches have 3-state outputs and are 
intended for bus oriented applications. The f|ip-flops appear 
transparent to the data when Latch Enable (LE) is HIGH. 
When LE is LOW, the data that meets the set-up time is 
latched. Data appears on the bus when the Output Enable 
(OE) is LOW. When OE is HIGH, the bus output is in the high- 
impedance state. 



FUNCTIONAL BLOCK DIAGRAM IDT54/74FCT373T AND IDT54/74FCT573T 
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FUNCTIONAL BLOCK DIAGRAM IDT54/74FCT533T 
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CEMOS is a trademark of Integrated Device Technology, Inc. 
FAST is trademark of National Semiconductor Co, 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



MAY 1992 



ei 992 Integrated Device Technology, Inc. 
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IDT54/74FCT373T/AT/CT/DT, 533T/AT/CT, 573T/AT/CT/DT 
FAST CMOS OCTAL TRANSPARENT LATCHES 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



PIN CONFIGURATIONS 

IDT54/74FCT373T 
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IDT54/74FCT373T/AT/CT/DT, 533T/AT/CT, 573T/AT/CT/DT 
FAST CMOS OCTAL TRANSPARENT LATCHES 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



FUNCTION TABLE (FCT533)^^^ 



NOTE: 

1. H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Don't Care 
Z = High Impedance 



FUNCTION TABLE (FCT373 and FCT573)^^> 



Inputs 


Outputs 


Dn 


LE 


OE 


On 


H 
L 
X 


H 
H 
X 


L 
L 
H 


L 
H 

Z 



Inputs 


Outputs 


Dn 


LE 


OE 


On 


H 
L 
X 


H 
H 
X 


L 
L 
H 


H 
L 

Z 



NOTE: 

1. H = HIGH Voltage Level 
L = LOW Voltage Level 
X - Don't Care 
Z = High Impedance 



DEFINITION OF FUNCTIONAL TERMS 



Pin Names 


Description 


Dn 


Data Inputs 


LE 


Latch Enable Input (Active HIGH) 


OE 


Output Enable Input {Active LOW) 


On 


3-State Outputs 


On 


Complementary 3-State Outputs 
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IDT54/74FCT373T/AT/CT/DT, 533T/AT/CT, 573T/AT/CT/DT 
FAST CMOS OCTAL TRANSPARErJT LATCHES 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



ABSOLUTE MAXIMUM RATINGS^^^ 



Symbol 


Rating 


Commercial 


Military 


Unit 


Vterm(2) 


Terminal Voltage 
with Respect to 
GND 


-0.5 to +7.0 


-0.5 to +7.0 


V 


VTERM(3) 


Terminal Voltage 
with Respect to 
GND 


-0.5 to Vcc 


-0.5 to Vcc 


V 


Ta 


Operating 
Temperature 


to +70 


-55 to +125 


°c 


Tbias 


Temperature 
Under Bias 


-55 to +125 


-65 to +135 


°c 


TSTG 


Storage 
Temperature 


-55 to +125 


-65 to +150 


°c 


Pt 


Power Dissipation 


0.5 


0.5 


w 


(OUT 


DC Output 
Current 


120 


120 


mA 



NOTES: 2564tbioi 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This Is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. No terminal voltage 
may exceed Vcc by +0.5V unless othen/vise noted. 

2. Input and Vcc terminals only. 

3. Outputs and I/O terminals only. 



CAPAC 


ITANCE(TA = 


+25''C, f = 1 .OMHz) 






Symbol 


ParameterC^ 


Conditions 


Typ. 


Max. 


Unit 


CiNI 


Input 
Capacitance 


■ ViN =0V 


6 


10 


PF 


COUT 


Output 
Capacitance 


: vouT = ov 


8 : 


12 


pF 



NOTE: 2564tbl02 

1 . This parameter is measured at characterization but not tested. 



DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 

Following Conditions Apply Unless Otherwise Specified: 

Commercial: Ta = O^'C to +70'='C, Vcc = 5.0V ± 5%; Military: Ta = -55°C to +125''C, Vcc = 5.0V ±10% 



Symbol 


Parameter 


Test Conditlons(i) 


Min. 


TYp.(2) 


Max. 


Unit 


VlH 


Input HIGH Level 


Guaranteed Logic HIGH Level 


2.0 




: ' — 


V 


ViL 


Input LOW Level 


Guaranteed Logic LOW Level 


■ — ■ 


. — ■ 


0.8 


V 


IIH 


Input HIGH Current 


Vcc = Max. 


Vi = 2.7V 


— 


— ■ 


5 


mA 


IlL 


Input LOW Current 


Vcc = Max. 


Vl = 0.5V 


— 


■ — ,. 


-5 


ma 


lOZH 


High Impedance Output Current 


Vcc = Max. 


Vo = 2.7V 


■ — 


■'_ 


10 


HA 


lOZL 


Vo = 0.5V 


— 


— 


-10 


ll 


Input HIGH Current 


Vcc = Max., Vi = Vcc (Max.) 


— 


— 


20 


ma 


VIK 


Clamp Diode Voltage 


Vcc = Min., In = -18mA 


— 


-0.7 


-1.2 


V 


Ids 


Short Circuit Current 


Vcc = Max.(3),Vo = GND 


-60 


-120 


-225 


mA 


VOH 


Output HIGH Voltage 


Vcc = Min. 
ViN = ViH or ViL 


IOH = -6mAMIL. 
lOH = -8mA COM'L. 


2.4 


3.3 


— 


V 


IOH = -12mA MIL 
IOH= -15mA COM'L. 


2.0 


3.0 


— 


V 


Vol 


Output LOW Voltage 


Vcc = Min. 
ViN = ViH or ViL 


IOL = 32mA MIL. 
lOL = 48mA COM'L. 


— 


0.3 


0.5 


V 


Vh 


Input Hysteresis 


— 


— 


200 


— 


mV 


Ice 


Quiescent Power Supply Current 


Vcc = Max. 

VlN = GNDorVcc 


— 


0.2 


1.5 


mA 



NOTES: 

1. For conditions 

2. Typical values 

3. Not more than 



shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

are at Vcc = 5.0V, +25°C ambient and maximum loading. 

one output should be shorted at one time. Duration of the short circuit test should not exceed one second. 
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IDT54/74FCT373T/AT/CT/DT, 533T/AT/CT, 573T/AT/CT/DT 
FAST CMOS OCTAL TRANSPAREhfT LATCHES 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



POWER SUPPLY CHARACTERISTICS 



Symbol 


Parameter 


Test Conditlons(i) 


MIn. 


TYp/2) 


Max. 


Unit 


Alec 


Quiescent Power Supply Current 
TTL Inputs HIGH 


Vcc = Max. 
ViN = 3.4VC3) 


— 


0.5 


2.0 


mA 


ICCD 


Dynamic Power Supply 
Current''*) 


Vcc = Max. 
Outputs Open 
OE=GND 
One Input Toggling 
50% Duty Cycle 


ViN = Vcc 
ViN = GND 




0.15 


0.25 


mA/ 
MHz 


IC 


Total Power Supply Current(^) 


Vcc = Max. 
Outputs Open 
fi = 10MHz 
50% Duty Cycle 
OE=GND 
LE = Vcc 
One Bit Toqqiinq 


ViN = Vcc 
ViN = GND 




1.7 


4.0 


mA 


ViN = 3.4V 
ViN = GND 




2.0 


5.0 


Vcc = Max. 

Outputs Open 

fi = 2.5MHz 

50% Duty Cycle 

OE=GND 

LE = Vcc 

Eight Bits Toggling 


ViN = Vcc 
ViN = GND 


" 


3.2 


6.5(5) 


ViN = 3.4V 
ViN = GND 




5.2 


14.5(5) 



NOTES: 

1 . For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at Vcc = 5.0V, +25°C ambient. 

3. Per TTL driven input (Vin = 3.4V); all other inputs at Vcc or GND. 

4. This parameter is not directly testable, but is derived for use In Total Power Supply Calculations. 

5. Values for these conditions are examples of the Ice formula. These limits are guaranteed but not tested. 

6. Ic = Iquiescent + liNPUTS + Idynamic 

b = Ice + Alec DhNt + IccD (fep/2 + fiNi) 

Ice ° Quiescent Current 

Alee = Power Supply Current for a TTL High Input (Vin = 3.4V) 

Dh = Duty Cycle for TTL Inputs High 

Nt = Number of TTL Inputs at Dh 

IccD = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 

fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices) 

fi = Input Frequency 

Ni = Number of Inputs at fi 

All currents are in milliamps and all frequencies are in megahertz. 
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IDT54/74FCT373T/AT/CT/DT, 533T/AT/CT, 573T/AT/CT/DT 
FAST CMOS OCTAL TRANSPARENT LATCHES 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



SWITCHING CHARACTERISTICS OVER OPERATING RANGE FOR FCT373T AND FCT573T 




Symbol 


Parameter 


Condltlons(i) 


FCT373T/573T 


FCT373AT/573AT 


Unit 


Com'l. 


MIL 


Com'l. 


MM. 


Mln.(2) 


Max. 


Min.(2) 


Max. 


Mln.(2) 


Max. 


Mln.(2) 


Max. 


tPLH 
tPHL 


Propagation Delay 
Dn to On 


Cl = SOpF 
RL = soon 


1-5 


8.0 


1.5 


8-5 


1.5 


5.2 


1-5 


5.6 


ns 


tPLH 
tPHL 


Propagation Delay 
LEtoON 


2.0 


13.0 


2.0 


15.0 


2.0 


8.5 


2.0 


9.8 


ns 


tPZH 
tPZL 


Output Enable Time 


1.5 


12.0 


1.5 


13.5 


1.5 


6.5 


1.5 


7.5 


ns 


tPHZ 
tPLZ 


Output Disable Time 


1.5 


' 7.5 , 


1.5 


10.0 


1.5 


5.5 


1-5 


6.5 


ns 


tsu 


Set-up Time HIGH 
orLOW. DNtoLE 


2.0 


— 


2.0 


— 


2.0 


— ■ 


2.0 


— 


ns 


tH 


Hold Time HIGH 
or LOW, DNtoLE 


1.5 


— 


1.5 


— 


1.5 


— . 


1.5 


— 


ns 


tw 


LE Pulse Width 
HIGH 


6.0 


' — 


6.0 


— 


S.O 


— 


6.0 


— 


ns 



Symbol 


Parameter 


Conditions'^ ) 


FCT373CT/573CT 


FCT373DT/573DT 


Unit 


Com'l. 


Mil. 


Com'l. 


MIL 


Min.(2) 


Max. 


Min.(2) 


Max. 


Mln.(2) 


Max. 


Min.(2) 


Max. 


tPLH 
tPHL 


Propagation Delay 
Dn to On 


Cl = SOpF 
Rl = soon 


1.5 


4.2 


1.5 


5.1 


1.5 


3.8 


— 


— 


ns 


tPLH 
tPHL 


Propagation Delay 
LE to On 


2.0 


5.5 


2.0 


8.0 


2.0 


4.0 


— 


— 


ns 


tPZH 
tPZL 


Output Enable Time 


1.5 


5.5 


1.5 


6.3 


1.5 


4.8 


— 


— 


ns 


tPHZ 
tPLZ 


Output Disable Time 


1.5 


5.0 


1.5 


5.9 


1.5 


4.0 


— 


— 


ns 


tsu 


Set-up Time HIGH 
or LOW, Dn to LE 


2.0 


— 


2.0 


— 


1.5 


— 


— 


— 


ns 


tH 


Hold Time HIGH 
or LOW, Dn to LE 


1.5 


— 


1.5 


— 


1.0 


— 


— 


— 


ns 


tw 


LE Pulse Width 
HIGH(3) 


5.0 


— 


6.0 


— 


3.0 


— 


— 


— 


ns 



NOTES: 

1 . See test circuit and waveforms. 

2. Minimum limits are guaranteed but not tested on Propagation Delays. 

3. This parameter is guaranteed but not tested. 
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IDT54/74FCT373T/AT/CT/DT, 533T/AT/CT, 573T/AT/CT/DT 
FAST CMOS OCTAL TRANSPARENT LATCHES 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



SWITCHING CHARACTERISTICS OVER OPERATING RANGE FOR FCT533T 



Symbol 


Parameter 


Condltlons(i' 


FCT533T 


FCT533AT 


FCT533CT 


Unit 


Com'l. 


Mil. 


Com'l. 


Mil. 


Com'l. 


Mil. 


Min.(2) 


Max. 


Mln.P> 


Max. 


Mln.(2) 


Max. 


Mln.<2) 


Max. 


MIn.P) 


Max. 


Min.(2) 


Max. 


■ tPLH 
tPHL 


Propagation Delay 
Dn to On 


Cl = 50pF 

Rl = soon 


1.5 


10.0 


1.5 


12.0 


1.5 


5.2 


1.5 


5.6 


l-S 


4.2 


1.5 


5.1 


ns 


tPLH 
tPHL 


Propagation Delay 
LEtoON 


2.0 


13.0 


2.0 


14.0 


2.0 


8.5 


2.0 


9.8 


2.0 


5.5 


2.0 


8.0 


ns 


tPZH 
tPZL 


Output Enable 
Time 


1.5 


11.0 


1.5 


12.5 


1.5 


6.5 


1.5 


7.5 


1.5 


5.5 


1.5 


6.3 


ns 


tPHZ 
tPLZ 


Output Disable 
Time 


1.5 


7.0 


1.5 


8.5 


1.5 


5.5 


1.5 


6.5 


1.5 


5.0 


1.5 


5.9 


ns 


tsu 


Set-up Time HIGH 
or LOW, Dn to LE 


2.0 


— 


2.0 


— 


2.0 


— 


2.0 


— 


2.0 


— 


2.0 


— 


ns 


tH 


Hold Time HIGH 
or LOW, Dn to LE 


1.5 


— 


1.5 


— 


1.5 


— 


1.5 


— 


1.5 


— 


1.5 


— 


ns 


tw 


LE Pulse Width 
HIGH 


6.0 


— 


6.0 


— 


5.0 


— 


6.0 


— 


5.0 


— 


6.0 


— 


ns 



NOTES: 

1. See test circuit and waveforms. 

2. Minimum limits are guaranteed but not tested on Propagation Delays. 
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Integrated Device Technology, Inc. 



FAST CMOS OCTAL D 
REGISTERS (3-STATE) 



IDT54/74FCT374T/AT/CT/DT 

IDT54/74FCT534T/AT/CT 

IDT54/74FCT574T/AT/CT/DT 



FEATURES 

• Fastest CMOS logic family available 

• Std., A, C, and D speed grades with 4.2ns tPD 

• Available in DIP, SOIC, SSOP, CERPACK and LCC 
packages 

• True TTL input and output compatibility 

- VOH = 3.3V (typ.) 

- Vol = 0.3V (typ.) 

• loL = 48mA (commercial) and 32mA (military) 

• CMOS power levels (1 mW typ. static) 

• Edge triggered master/slave, D-type flip-flops 

• Buffered common clock and buffered common three- 
state control 

• Product available in Radiation Tolerant and Radiation 
Enhanced versions 

• Military product compliant to MIL-STD-883, Class B 

• Meets or exceeds JEDEC Standard 1 8 specifications 



DESCRIPTION 

The IDT54/74FCT374T/AT/CT/DT, IDT54/74FCT534T/AT/ 
CTand IDT54/74FCT574T/AT/CT/DTare 8-bit registers built 
using advanced CEMOS™, a dual metal CMOS technology. 
These registers consist of eight D-type flip-flops with a buff- 
ered common clockand buffered 3-state output control. When 
the output enablejOE) input is LOW, the eight outputs are en- 
abled. When the OE input is HIGH, the outputs are in the high- 
impedance state. 

Input data meeting the set-up and hold time requirements 
of the D inputs is transferred to the O outputs on the LOW-to- 
HIGH transition of the clock input. 



FUNCTIONAL BLOCK DIAGRAM IDT54/74FCT374T AND IDT54/74FCT574T 
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FUNCTIONAL BLOCK DIAGRAM IDT54/74FCT534T 
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CEMOS is a trademark of Integrated Device Teclinology, Inc. 
FAST is a trademark of National Semiconductor Co. 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



MAY 1992 



©1 992 Integrated Device Technology, Inc. 
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IDT54/74FCT374T/AT/CT/DT, 534T/AT/CT, 574T/AT/CT/DT 
FAST CMOS OCTAL D REGISTERS (3-STATE) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



PIN CONFIGURATIONS 
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IDT54/74FCT374T/AT/CT/DT, 534T/AT/CT, 574T/AT/CT/DT 
FAST CMOS OCTAL D REGISTERS (3-STATE) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



PIN DESCRIPTION 



Pin Names 


Description 


Dn 


D flip-flop data inputs 


CP 


Clock Pulse for the register. Enters data on 
LOW-to-HIGH transition. 


On 


3-state outputs, (true) 


On 


3-state outputs, (inverted) 


OE 


Active LOW 3-state Output Enable input 



FUNCTION TABLE<^> 



Function 








FCT534 


FCT374/574 


inputs 


Outputs 


internal 


Outputs 


internal 


OE 


CP 


Dn 


On 


Qn 


On 


On 


Hl-Z 


H 
H 


L 
H 


X 
X 


Z 
Z 


NC 
NC 


Z 
Z 


NC 
NC 


LOAD REGISTER 


L 
L 
H 
H 


t 
T 


L 
H 

L 
H 


H 

L 
Z 
Z 


L 
H 

L 
H 


L 
H 

Z 
Z 


H 
L 
H 
L 



NOTE: 

1. H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Don't Care 
Z = High Impedance 
NC = No Change 
T = LOW-to-HIGH transition 



ABSOLUTE MAXIMUM RATINGS^^^ 



Symbol 


Ratinq 


Commercial 


Miiitarv 


Unit 


Vterm(2) 


Terminal Voltage 
with Respect to 
GND 


-0.5 to +7.0 


-0.5 to +7.0 


V 


VTERM(3) 


Terminal Voltage 
with Respect to 
GND 


-0.5 to Vcc 


-0.5 to Vcc 


V 


Ta 


Operating 
Temperature 


to +70 


-55 to +125 


°c 


Tbias 


Temperature 
Under Bias 


-55 to +125 


-65 to +135 


°c 


TSTG 


Storage 
Temperature 


-55 to +125 


-65 to +150 


°c 


Pi 


Power Dissipation 


0.5 


0.5 


w 


lOUT 


DC Output 
Current 


120 


120 


mA 



CAPACITANCE (TA = 


+25°C,f = 1.0MHz) 






Symbol 


Parameter(^) 


Conditions 


tvp. 


Max. 


Unit 


CiN 


Input 
Capacitance 


ViN = OV 


6 


10 


pF 


COUT 


Output 
Capacitance 


VOUT=0V 


8 


12 


pF 




NOTE: 2569tbl02 

1 . This parameter is measured at characterization but not tested. 



NOTES: 2569tbioi 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This Is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. No terminal voltage 
may exceed Vcc by +0.5V unless othenivlse noted. 

2. Input and Vcc terminals only. 

3. Outputs and I/O terminals only. 
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IDT54/74FCT374T/AT/CT/DT, 534T/AT/CT, 574T/AT/CT/DT 
FAST CMOS OCTAL D REGISTERS (3-STATE) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 

Following Conditions Apply Unless Otherwise Specified: 

Commercial: Ta = 0°C to +70°C, Vcc = 5.0V ± 5%; Military: Ta = -55''C to +125'='C, Vcc= 5.0V + 10% 



Symbol 


Parameter 


Test Conditions^ 


Min. 


Typ.(2) 


Max. 


Unit 


VlH 


Input HIGH Level 


Guaranteed Logic HIGH Level 


2.0 


— , 


— 


V 


ViL 


Input LOW Level 


Guaranteed Logic LOW Level 


— 


— 


0.8 


V 


llH 


Input HIGH Current 


Vcc = Max. 


Vl = 2.7V 


— 


— 


5 


HA 


IlL 


Input LOW Current 


Vcc = Max. 


Vl = 0.5V 


— 


— ■ 


-5 


HA 


lOZH 


High Impedance Output Current 


Vcc = Max. 


Vo = 2.7V 


— 


— 


10 


HA 


lOZL 


Vo = 0.5V 


— 


— 


-10 


ll 


Input HIGH Current 


Vcc = Max., Vi = Vcc (Max.) 


— 


. — 


20 


|.iA 


VIK 


Clamp Diode Voltage 


Vcc = Min., lN = -18mA 


— 


-0.7 


-1.2 


V 


los 


Short Circuit Current 


Vcc = Max.(3), Vo=GND 


-60 


-120 


-225 


mA 


VOH 


Output HIGH Voltage 


Vcc = Min. 
ViN = ViHorViL 


lOH = -6mA MIL. 
loH = -8mA COM'L. 


2.4 


3.3 


, — . 


V 


loH = -12mA MIL. 
|0H = -15mA COM'L. 


2.0 


3.0 


— 


V 


Vol 


Output LOW Voltage 


Vcc = Min. 
ViN = ViHorViL 


lOL = 32mA MIL. 
lOL = 48mA COM'L. 


— 


0.3 


0.5 


V 


Vh 


Input Hysteresis 


— 


— 


200 


— 


mV 


Ice 


Quiescent Power Supply Current 


Vcc = Max., ViN = GND or Vcc 


— 


0.2 


1.5 


mA 



NOTES: 

1. For conditions 

2. Typical values 

3. Not more than 



shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

are at Vcc = 5.0V, +25°C ambient and maximum loading. 

one output should be shorted at one time. Duration of the short circuit test should not exceed one second. 
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IDT54/74FCT374T/AT/CT/DT, 534T/AT/CT, 574T/AT/CT/DT 
FAST CMOS OCTAL D REGISTERS {3-STATE) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



POWER SUPPLY CHARACTERISTICS 












Synfibol 


Parameter 


Test Conditions^) 


IVIIn. 


Typ.(2) 


Max. 


Unit 


Alec 


Quiescent Power Supply Current 
TTL Inputs HIGH 


Vcc = Max. 
ViN = 3.4V(3) 


— 


0.5 


2.0 


mA 


ICCD 


Dynamic Power Supply 
Currentt'') 


Vcc = Max. 
Outputs Open 
OE=GND 
One Input Toggling 
50% Duty Cycle 


ViN = Vcc 
ViN = GND 




0.15 


0.25 


mA/ 
MHz 


Ic 


Total Power Supply Current(^) 


Vcc = Max. 
Outputs Open 
fcp = 10MHz 
50% Duty Cycle 
OE=GND 
fi = 5MHz 
50% Duty Cycle 
One Bit Togqiinq 


ViN = Vcc 
ViN = GND 




1.7 


4.0 


mA 


ViN = 3.4V 
VlN = GND 




2.2 


6.0 


Vcc = Max. 
Outputs Open 
fcp = 10MH2 
50% Duty Cycle 
OE=GND 
Eight Bits Toggling 
fi = 2.5MHz 
50% Duty Cycle 


ViN = Vcc 
ViN = GND 




4.0 


7.8(5) 


ViN = 3.4V 
ViN = GND 




6.2 


16.8(5) 



NOTES: 

1 . For conditions shown as Max. or Min., use appropriate value spedfied under Electrical Characteristics for the applicable device type. 

2. Typical values are at Vcc = 5.0V, +25°C ambient. 

3. Per TTL driven Input (Vin = 3.4V); all other inputs at Vcc or GND. 

4. This parameter is not directly testable, but is derived for use in Total Power Supply Calculations. 

5. Values for these conditions are examples of the Ice formula. These limits are guaranteed but not tested. 

6. Ic = IqUIESCENT + I INPUTS + IDYNAMIC 

Ic = Ice + Alec DhNt + lecD (fcp/2 + fiNi) 

lee = Quiescent Current 

Alec = Power Supply Current for a TTL High Input (Vin = 3.4V) 

Dh = Duty Cycle for TTL Inputs High 

Nt = Number of TTL Inputs at Dh 

IccD = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 

fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices) 

fi = Input Frequency 

Ni = Number of Inputs at fi 

All currents are in milliamps and all frequencies are in megahertz. 
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IDT54/74FCT374T/AT/CT/DT, 534T/AT/CT, 574T/AT/CT/DT 
FAST CMOS OCTAL D REGISTERS (3-STATE) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



SWITCHING CHARACTERISTICS OVER OPERATING RANGE 



Symbol 


Parameter 


Conditions^) 


FCT374T/534T/574T 


FCT374AT/534AT/574AT 


Unit 


Com'l. 


MIL 


Com'l. 


Mil. 


Mln.<2) 


Max. 


M!n.(2) 


Max. 


Mln.(2) 


Max. 


Min.(2) 


Max. 


tPLH 
tPHL 


Propagation Delay 
CP to On(3) 


Cl = 50pF 

Rl = soon 


2.0 


10.0 


2.0 


11.0 


2.0 


6.5 


2.0 


7.2 


ns 


tPZH 

tPZL 


Output Enable Time 


1.5 


12.5 


1.5 


14.0 


1.5 


6.5 


1.5 


7.5 


ns 


tPHZ 
tPLZ 


Output Disable Time 


1.5 


8.0 


1.5 


8.0 


1.5 


5.5 


1.5 


6.5 


ns 


tsu 


Set-up Time HIGH 
or LOW, Dn to CP 


2.0 


— 


2.0 


— 


2.0 


— 


2.0 


— 


ns 


tH 


Hold Time HIGH 
or LOW, Dn to CP 


1.5 


— 


1.5 


— 


1.5 


— 


1.5 


— 


ns 


tw 


CP Pulse Width 
HIGH or LOW 


7.0 


— 


7.0 


— 


5.0 


— 


6.0 


— 


ns 



Symbol 


Parameter 


Condltlons(i) 


FCT374CT/534CT/574GT 


FGT374DT/574DT 


Unit 


Com'l. 


Mil. 


Com'l. 


Mil. 


Min.(2) 


Max. 


Min.(2) 


Max. 


Min.P) 


Max. 


Mln.(2) 


Max. 


tPLH 
tPHL 


Propagation Delay 
CP to On(3) 


Cl = 50pF 
Rl = 500n 


2.0 


5.2 


2.0 


6.2 


2.0 


4.2 


— 


— 


ns 


tPZH 
tPZL 


Output Enable Time 


1.5 


5.5 


1.5 


6.2 


1.5 


4.8 


— 


— 


ns 


tPHZ 

tPLZ 


Output Disable Time 


1.5 


5.0 


1.5 


5.7 


1.5 


4.0 


— 


— 


ns 


tsu 


Set-up Time HIGH 
or LOW, Dn to CP 


2.0 


— 


2.0 


— 


2.0 


— 


— 


— 


ns 


tH 


Hold Time HIGH 
or LOW, Dn to CP 


1.5 


— 


1.5 


— 


1.0 


— 


— 


— 


ns 


tw 


CP Pulse Width 
HIGH or LOWW 


5.0 


— 


6.0 


— 


3.0 


— 


— 


— 


ns 



NOTES: 

1 . See test circuit and waveforms. 

2. Minimum limits are guaranteed^but not tested on Propagation Delays. 

3. On for FGT374 and FCT574, On for FGT534. 

4. This parameter is guaranteed but not tested. 
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Integrated Device Technology, Inc. 



FAST CMOS 
OCTAL D FLIP-FLOP 
WITH CLOCK ENABLE 



IDT54/74FCT377T 
IDT54/74FCT377AT 
IDT54/74FCT377CT 



FEATURES: 

• IDT54/74FCT377T equivalent to FAST™ speed 

• IDT54/74FCT377AT 25% faster than FAST 

• IDT54/74FCT377CT 40% faster than FAST 

• True TTL input and output compatibility: 

— VOH = 3.3V (typ.) 

— Vol = 0.3V (typ.) 

• lOL = 48mA (commercial) and 32mA (military) 

• CMOS power levels (1 mW typ. static) 

• Octal D flip-flop with clock enable 

• Meets or exceeds JEDEC Standard 18 specifications 

• Product available in Radiation Tolerant and Radiation 
Enhanced versions 

• Military product compliant to MIL-STD-883, Class B 



DESCRIPTION: 

The IDT54/74FCT377T/AT/CT are octal D flip-flops built 
using advanced CEMOS™, a dual metal CMOS technology. 
The IDT54/74FCT377T/AT/CT have eight edge-triggered, D- 
type flip-flops with individual D inputs and O outputs. The 
common buffered Clock (CP)inputJoads all flip-flops simulta- 
neously when the Clock Enable (CE) is LOW. The register is 
fully edge-triggered. The state of each D input, one set-up 
time before the LOW-to-HIGH clock transition, is transferred 
to the corresponding flip-flop's O output. The CE input must 
be stable only one set-up time prior to the LOW-to-HIGH 
transition for predictable operation. 



FUNCTIONAL BLOCK DIAGRAM 
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CEMOS is a trademark of Integrated Device Teolinology, Inc. 
FAST is a trademaric of National Semiconductor Co. 
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MILITARY AND COMMERCIAL TEMPERATURE RANGES 



MAY 1992 



®1 992 Integrated Device Technology, Inc. 
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IDT54/74FCT377T/AT/CT 

FAST CMOS OCTAL D FLIP-FLOP WITH CLOCK ENABLE 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



PIN DESCRIPTION 



Pin Names 


Description 


D0-D7 


Data Inputs 


CE 


Clock Enable (Active LOW) 


Go -07 


Data Outputs 


CP 


Clock Pulse Input 



FUNCTION TABLE^^) 



Operating iVIode 


inputs 


Outputs 


CP 


CE 


D 





Load"1" 


t 


1 


h 


H 


Load "0" 


t 


1 


1 


L 


Hold (Do Nothing) 


t 
H 


h 
H 


X 
X 


No Change 
No Change 



NOTE: 

1. H = 
h = 

L = 



2630 tbi 06 

HIGH Voltage Level 

HIGH Voltage Level one setup time prior to the LOW-to-HIGH 

Clock Transition 

LOW Voltage Level 

LOW Voltage Level one setup time prior to the LOW-to-HIGH Clock 

Transition 

Immaterial 

LOW-to-HIGH Clock Transition 



ABSOLUTE MAXIMUM RATINGS<^> 



Symbol 


Rating 


Commercial 


iVIiiitary 


Unit 


Vterm(2) 


Terminal Voltage 
with Respect 
toGND 


-0.5 to +7.0 


-0.5 to +7.0 


V 


Vterm'^' 


Terminal Voltage 
with Respect 
to GND 


-0.5 to Vcc 


-0.5 to Vcc 


V 


Ta 


Operating 
Temperature 


to +70 


-55 to +125 


°C 


Tbias 


Temperature 
Under Bias 


-55 to +125 


-65 to +135 


°c 


TSTG 


Storage 
Temperature 


-55 to +125 


-65 to +150 


°c 


Pt 


Power Dissipation 


0.5 


0.5 


w 


lOUT 


DC Output Current 


120 


120 


mA 



CAPACITANCE (Ta = +25°C, f = l.OMHz) 



NOTES: 2630tbioi 

1 . Stresses greater than those listed under ABSOLUTE MAXIMUM RATINGS 
may cause permanent damage to the device. This is a stress rating only 
and functional operation of the device at these or any other conditions 
above those indicated in the operational sections of this specification Is 
not implied. Exposure to absolute maximum rating conditions for 
extended periods may affect reliability. No terminal voltage may exceed 
Vcc by +0.5 V unless othen/vise noted. 

2. Input and Vcc terminals only. 

3. Outputs and I/O terminals only. 



Symbol 


Parameter^''^ 


Conditions 


Typ. 


iVIax. 


Unit 


CiN 


Input 
Capacitance 


ViN = ov 


6 


10 


PF 


COUT 


Output 
Capacitance 


VoUT = ov 


8 


12 


PF 



NOTE: 

1 . This parameter is guaranteed but not tested. 
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IDT54/74FCT377T/AT/CT 

FAST CMOS OCTAL D FLIP-FLOP WITH CLOCK ENABLE 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 

Following Conditions Apply Unless Otherwise Specified: 

Commercial: Ta = 0°C to +70°C, Vcc = 5.0V ± 5%; Military: Ta = -55°C to +125''C, Voc = 5.0V ±10% 



Symbol 


Parameter 


Test Conditlons<^) 


MIn. 


Typ.(2) 


Max. 


Unit 


VlH 


Input HIGH Level 


Guaranteed Logic HIGH Level 


2.0 


— 


— 


V 


VIL 


Input LOW Level 


Guaranteed Logic LOW Level 


— 


— 


0.8 


V 


llH 


Input HIGH Current 


Vcc = Max. 


Vi = 2.7V 


— 


— 


5 


ma 


IlL 


Input LOW Current 


Vcc = Max. 


VI = 0.5V 


— 


— 


-5 


HA 


ll 


Input HIGH Current 


Vcc = Max., Vi = Vcc (Max.) 


— 


— 


20 


HA 


VIK 


Clamp Diode Voltage 


Vcc = Min., In = -18mA 


— 


-07 


-1.2 


V 


(OS 


Short Circuit Current 


Vcc = MaxS^K Vo = GND 


-60 


-120 


-225 


mA 


VOH 


Output HIGH Voltage 


Vcc = Min. 
ViN = ViHorViL 


IOH=-€mAMIL. 
loH = -8mA COM'L. 


2.4 


3.3 


— 


V 


IOH= -12mA MIL. 
laH = -15mA COM'L. 


2.0 


3.0 


— 


V 


Vol 


Output LOW Voltage 


Vcc = Min. 
ViN = ViHorViL 


lOL = 32mA MIL. 
lOL = 48mA COM'L. 


— 


0.3 


0.5 


V 


Vh 


Input Hysteresis 


— 


— 


200 


— 


mV 


Ice 


Quiescent Power 
Supply Current 


Vcc = Max. 

ViN = GNDorVcc 


— 


0.2 


1.5 


mA 



NOTES: 

1 . For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at Vcc = 5.0V, +25°C ambient and maximum loading. 

3. Not more than one output should be shorted at one time. Duration of the short circuit test should not exceed one second. 
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IDT54/74FCT377T/AT/CT 

FAST CMOS OCTAL D FLIP-FLOP WITH CLOCK ENABLE 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



POWER SUPPLY CHARACTERISTICS 



Symbol 


Parameter 


Test Conditlons(^> 


Min. 


Typ.(2) 


Max. 


Unit 


Alec 


Quiescent Power Supply 
Current TIL Inputs HIGH 


Vcc = Max. 
ViN = 3.4V(3) 


— 


0.5 


2.0 


mA 


ICCD 


Dynamic Power Supply 
Current^'^) 


Vcc = Max., Outputs Open 
CE = GND 
One Input Toggling 
50% Duty Cycle 


ViN = Vcc 
ViN = GND 




0.15 


0.25 


mA/ 
MHz 


Ic ,. 


Total Power Supply 
Currentt^' 


Vcc = Max., Outputs Open 
fcp = 10MHz, 50% Duty Cycle 

CE=GND 

One Bit Toggling at fi = 5MHz 

50% Duty Cycle 


ViN = Vcc 
ViN = GND 


— 


1.7 


4.0 


mA 


ViN = 3.4V 
VlN = GND 


" 


2.2 


6.0 


Vcc = Max., Outputs Open 
fcp = 10MHz, 50% Duty Cycle 

CE=GND 

Eight Bits Toggling at fi = 2.5MHz 

50% Duty Cycle 


ViN = Vcc 
ViN = GND 


— 


4.0 


7.8(5) 


ViN = 3.4V 
VlN = GND 




6.2 


16.8<^) 



NOTES: 

1 . For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at Vcc = 5.0V, +25°C ambient. 

3. Per TTL driven input (Vin = 3.4V); all other inputs at Vcc or GND. 

4. This parameter is not directly testable, but is derived for use in Total Power Supply calculations. 

5. Values for these conditions are examples of the Ice formula. These limits are guaranteed but not tested. 

6. Ic = IqUIESCENT + llNPUTS + IDYNAMIC 

Ic = Ice + Alec DhNt + IccD (fcp/2 + fi Ni) 

Ice = Quiescent Current 

Alee = Power Supply Current for a TTL High Input (Vin = 3.4V) 

Dh = Duty Cycle for TTL Inputs High 

Nt = Number of TTL inputs at Dh 

IccD = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 

fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices) 

fi = Input Frequency 

Ni = Number of Inputs at fi 

All currents are in milliamps and all frequencies are in megahertz. 



SWITCHING CHARACTERISTICS OVER OPERATING RANGE 
















Symbol 


Parameter 


Condition<^) 


IDT54/74FCT377T 


IDT54/74FCT377AT 


IDT54/74FCT377CT 


Unit 


Com'!. 


Mil. 


Com'!. 


MM. 


Com'!. 


Mil. 


Min.(2) 


Max. 


Mln.<2) 


Max. 


Min.(2) 


Max. 


Mln.(2) 


Max. 


Min.(2) 


Max. 


Mln.<2) 


Max. 


tPLH 
tPHL 


Propagation Delay 
CP to On 


CL = 50pF 
Rl = 500n 


2.0 


13.0 


2.0 


15.0 


2.0 


7.2 


2.0 


8.3 


2.0 


5.2 


2.0 


5.5 


ns 


tsu 


Set-up Time 
HIGH or LOW 
DntoCP 


2.5 


— 


3.0 




2.0 


— 


2.0 




2.0 


— 


2.0 


— 


ns 


tH 


Hold Time 
HIGH or LOW 
DntoCP 


2.0 


— 


2.5 


— 


1.5 


— 


1.5 


— 


1.5 


— 


1.5 


— 


ns 


tsu 


Set-up Time 
HIGH or LOW 
CEtoCP 


4.0 


— 


4.0 


— 


3.5 


— 


3.5 


— 


3.5 


— 


3.5 


— 


ns 


tH 


Hold Time 
HIGH or LOW 
CEtoCP 


1.5 


— 


1.5 


— 


1.5 


— 


1.5 




1.5 


— 


1.5 


— 


ns 


tw 


Clock Pulse Width, 
HIGH or LOW 


7.0 


— 


7.0 


— 


6.0 


— 


7.0 


— 


6.0 


— 


7.0 


— 


ns 



NOTES: 

1 . See test circuit and waveforms. 

2. Minimum limits are guaranteed but not tested on Propagation Delays. 
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Integrated Device Technology, Inc. 




FAST CMOS QUAD IDT54/74FCT399T 
DUAL-PORT REGISTER IDT54/74FCT399AT 

IDT54/74FCT399CT 



FEATURES: 

• IDT54/74FCT399T equivalent to FAST™ speed 

• IDT54/74FCT399AT 30% faster than FAST 

• IDT54/74FCT399CT45% faster than FAST 

• Equivalent to FAST pinout/function and output drive over 
full temperature and voltage supply extremes 

• lOL = 48mA (commercial) and 32mA (military) 

• CMOS power levels (1 mW typ. static) 

• TTL input and output level compatible 

• Product available in Radiation Tolerant and Radiation 
Enhanced versions 

• Military product compliant to MIL-STD-883, Class B 



DESCRIPTION: 

The IDT54/74FCT399T/AT/CT are high-speed quad dual- 
port registers. They select four bits of data from either of two 
sources (Ports) under control of a common Select Input (8). 
The selected data is transferred to a 4-bit output register 
synchronous with the LOW-to-HIGH transition of the Clock 
input (CP). The 4-bit D-type output register is fully edge- 
triggered. The Data inputs (lox, hx) and Select input (S) must 
be stable only one set-up time prior to, and hold time after, the 
LOW-to-HIGH transition of the Clock input for predictable 
operation. 



FUNCTIONAL BLOCK DIAGRAM 




•Qa 



Qb 



Qc 



■Qd 




CEMOS is a trademark of Integrated Device Technology, Inc. 
FAST is a trademark of National Semiconductor Co. 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



MAY 1992 



©1992 Integrated Device Technology, Inc. 
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DSC-4220/4 
1 



IDT54/74FCT399T/AT/CT 

FAST CMOS QUAD DUAL-PORT REGISTER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



PIN CONFIGURATIONS 



s c 


1 


^\J^ 


16 


:: 


Qa C 


2 




15 


3 


lOA C 
I1A C 
llB C 


3 
4 
5 


P16-1, 

D16-1 

S016-1 

& 


14 
13 
12 


3 
3 
3 


lOB C 

Qb C 


6 

7 


E16-1 


11 
10 


3 
3 


GND C 


8 




g 


3 



INDEX 



Vcc 

Qd 

lOD 
llD 

he 
loc 
Qc 
CP 



DIP/SOIC/CERPACK 
TOP VIEW 



< O S Q 
OCO Z > O 



lOA 


X LI 

3 

:]4 


2 1 1 20 
1 


1-1 N 

19 

18[; 


lOD 


Ha 


.]5 




17[: 


llD 


NC 


:]6 


L20-2 


16[: 


NC 


llB 


:]7 




15[: 


He 


lOB 


:]8 

9 


i4[: 

10 11 12 13 

r'. n rn n > 


loc 



5 Q O Q- o 
Oz zO O 
O 

21 

LCC 
TOP VIEW 



PIN DESCRIPTION 



Pin Names 


Description 


S 


Common Select Input 


CP 


Clock Pulse Input (Active Rising Edge) 


lOA - lOD 


Data Inputs from Source 


I1A-IID 


Data Inputs from Source 1 


Qa-Qd 


Register True Outputs 



LOGIC SYMBOL 




FUNCTION 


TABLE^^) 






inputs 


Outputs 


S 


io 


ii 


Q 


1 


1 


X 


L 


1 


h 


X 


H 


h 


X 


1 


L 


h 


X 


h 


H 



2633tbl05 


NOTE: 


2633tbl06 




1. H = 


HIGH Voltage Level 




L = 


LOW Voltage Level 




h = 


HIGH Voltage Level one set-up time prior to the LOW-to-HIGH 
clock transition 




1 - 


LOW Voltage Level one set-up time prior to the LOW-to-HIGH 
clock transition 




X = 


Immaterial 
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IDT54/74FCT399T/AT/CT 

FAST CMOS QUAD DUAL-PORT REGISTER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



ABSOLUTE MAXIMUM RATINGS^^^ 



Symbol 


Rating 


Commercial 


IVIiiitary 


Unit 


VTERm(2) 


Terminal Voltage 
with Respect 
to GND 


-0.5 to +7.0 


-0.5 to +7.0 


V 


Vterm(^) 


Terminal Voltage 
with Respect 
to GND 


-0.5 to VCC 


-0.5 to Vcc 


V 


Ta 


Operating 
Temperature 


to +70 


-55 to +125 


°C 


Tbias 


Temperature 
Under Bias 


-55 to +125 


-65 to +135 


°c 


TSTG 


Storage 
Temperature 


-55 to +125 


-65 to +150 


°c 


Pt 


Power Dissipation 


0.5 


0.5 


w 


lOUT 


DC Output Current 


120 


120 


mA 



CAPACITANCE (Ta = 


+25°C, f = 1 


OMHz) 




Symbol 


Parameter^^) 


Conditions 


Typ. 


iVIax. 


Unit 


CiN 


Input 
Capacitance 


ViN = OV 


6 


10 


Pf 


COUT 


Output 
Capacitance 


VOUT = OV 


8 


12 


PF 



NOTE: 2633tbl02 

1 . This parameter Is measured at characterization data and not tested. 



NOTES: 2633tbioi 

1 . Stresses greater thanthoselistedunderABSOLUTEMAXIMUM RATINGS 
may cause permanent damage to the device. This is a stress rating only 
and functional operation of the device at these or any other conditions 
above those indicated in the operational sections of this specification is 
not implied. Exposure to absolute maximum rating conditions for 
extended periods may affect reliability. No terminal voltage may exceed 
Vcc by +0.5V unless othervifise noted. 

2. Input and Vcc terminals. 

3. Outputs and I/O terminals. 

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 

Following Conditions Apply Unless Otherwise Specified: 

Commercial: Ta = 0°C to +70°C, Vcc = 5.0V ± 5%; Military: Ta = -55°C to +125°C, Vcc = 5.0V ± 10% 



Symbol 


Parameter 


Test Conditions<^> 


IVIIn. 


Typ.(2) 


Max. 


Unit 


VlH 


Input HIGH Level 


Guaranteed Logic HIGH Level 


2.0 


— 


— 


V 


ViL 


Input LOW Level 


Guaranteed Logic LOW Level 


— 


— 


0.8 


V 


llH 


Input HIGH Current 


Vcc = Max. 


Vi = 2.7V 


— 


— 


5 


mA 


IlL 


Input LOW Current 


Vcc = Max. 


Vi = 0.5V 


— 


— 


-5 


ma 


ll 


Input HIGH Current 


Vcc = Max., Vi = Vcc (Max.) 


— 


— 


20 


ma 


VIK 


Clamp Diode Voltage 


Vcc = Min., In = -18mA 


— 


-0.7 


-1.2 


V 


Ids 


Short Circuit Current 


Vcc=Max(2).,Vo = GND 


-60 


-120 


-225 


mA 


VOH 


Output HIGH Voltage 


Vcc = Min. 
VlN = ViHorViL 


IOH=-6mAMIL. 
lOH = -8mA COM'L. 


2.4 


3.3 


— 


V 


IOH = -12mA MIL. 
|0H = -15mA COM'L. 


2.0 


3.0 


— 


V 


Vol 


Output LOW Voltage 


Vcc = Min. 
ViN = ViHorViL 


IOL = 32mA MIL. 
lOL = 48mA COM'L. 


— 


0.3 


0.5 


V 


Vh 


Input Hysteresis 


— 


— 


200 


— 


mV 


Ice 


Quiescent Power 
Supply Current 


Vcc = Max. 

ViN = GND or Vcc 


— 


0.2 


1.5 


mA 



NOTES: 

1 . For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at Vcc = 5.0V, +25°C ambient and maximum loading. 

3. Not more than one output should be shorted at one time. Duration of the short circuit test should not exceed one second. 
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IDT54/74FCT3S9T/AT/CT 

FAST CMOS QUAD DUAL-PORT REGISTER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



POWER SUPPLY CHARACTE 


RISTICS 












Symbol 


Parameter 


Test Conditlons<^) 


MIn. 


Typ/^) 


Max. 


Unit 


Alec 


Quiescent Power Supply 
Current TIL Inputs HIGH 


Vcc = Max. 
ViN = 3.4V(3) 


— 


0.5 


2.0 


mA 


ICCD 


Dynamic Power Supply 
Current^"*) 


Vcc = Max., Outputs Open 
One Input Toggling 
50% Duty Cycle 


ViN = Vcc 
ViN.= GND 


""■ 


0.15 


0.25 


mA/ 
MHz 


Ic 


Total Power Supply 
Current(^) 


Vcc = Max., Outputs Open 
fcp = 10MHz, 50% Duty Cycle 

One Bit Toggling at fi = 5MHz 
50% Duty Cycle 
S = Steady State 


ViN = Vcc 
ViN = GND 


— 


1.7 


4.0 


mA 


VlN = 3.4V 
VlN = GND 




2.2 


6.0 


Vcc = Max., Outputs Open 
fcp = 10MHz, 50% Duty Cycle 

Four Bits Toggling at fi = 5MHz 
50% Duty Cycle 
S = Steady State 


ViN = Vcc 
ViN = GND 


— 


4.0 


7.8(5) 


ViN = 3.4V 
VlN = GND 




5.2 


12.8(5) 



NOTES: 

1 . For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for ttie applicable device type. 

2. Typical values are at Vcc = 5.0V, +25°C ambient. 

3. Per TTL driven input (Vin = 3.4V); all oVner inputs at Vcc or GND. 

4. This parameter is not directiy testable, but is derived for use in Total Power Supply calculations. 

5. Values for these conditions are examples of the Ice formula. These limits are guaranteed but not tested. 

6. Ic = IQUIESCENT + I INPUTS + Idynamic 

Ic = Ice + Alec DhNt + IccD {fcp/2 + fi Ni) 

Ice = Quiescent Current 

Alee = Power Supply Current for a TTL High Input (Vin = 3.4V) 

Dh = Duty Cycle for TTL Inputs High 

Nt = Number of TTL inputs at Dh 

lecD = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 

fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices) 

fi = Input Frequency 

Ni = Number of Inputs at fi 

All currents are in milliamps and all frequencies are in megahertz. 
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IDT54/74FCT399T/AT/CT 

FAST CMOS QUAD DUAL-PORT REGISTER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



SWITCHING CHARACTERISTICS OVER OPERATING RANGE 



Symbol 


Parameter 


Condition'') 


IDT54/74FCT399T 


IDT54/74FCT399AT 


IDT54/74FCT399CT 


Unit 


Com'L 


MIL 


Com'l. 


MIL 


Com'l. 


Mil. 


MIn.C) 


Max. 


Mln.(2) 


Max. 


Mln.<') 


Max. 


Mln.P) 


Max. 


Mln.(2> 


Max. 


Min.<2' 


Max. 


tPLH 
tPHL 


Propagation Delay 
CP to Qn 


CL = 50pF 
Rl = soon 


3.0 


10.0 


3.0 


11.5 


2.5 


7.0 


2.5 


7.5 


2.5 


6.1 


2.5 


6.6 


ns 


tsu 


Set-up Time 
HIGH or LOW 
In to CP 


4.0 


— — 


4.5 





3.5 




4.0 





3.5 


'■ 


4.0 


— _ 


ns 


tH 


Hold Time 
HIGH or LOW 

In to CP 


1.0 




1.5 




1.0 




1.0 




1.0 




1.0 




ns 


tsu 


Set-up Time 
HIGH or LOW 
StoCP 


9.0 





9.5 


~~ 


8.5 


_ 


9.0 


~~ 


8.5 





9.0 


"~ 


ns 


tH 


Hold Time 
HIGH or LOW 
StoCP 





" 





" 





~ 





" 










" 


ns 


tw 


CP Pulse Width 
HIGH or LOW 


5.0 





7.0 





5.0 




6.0 


__ 


5.0 


— 


6.0 




ns 



NOTES: 

1 . See test circuit and waveforms. 

2. Minimum limits are guaranteed but not tested on Propagation Delays. 
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Integrated Device Technology, Inc. 




FAST CMOS 8-BIT IDT54/74FCT521T 
IDENTITY COMPARATOR IDT54/74FCT521AT 

IDT54/74FCT521BT 
IDT54/74FCT521CT 



FEATURES: 

IDT54/74FCT521T equivalent to FAST™ speed 
IDT54/74FCT521 AT 35% faster than FAST 
IDT54/74FCT521 BT 50% faster than FAST 
IDT54/74FCT521 CT 60% faster than FAST 

Equivalent to FAST output drive over full temperature 

and voltage supply extremes 

loL = 48mA (commercial), and 32mA (military) 

CMOS power levels (1 mW typ. static) 

True TTL input and output levels 

Substantially lower input current levels than FAST 

(5^lA max.) 

8-bit Identitiy Comparator 

Product available in Radiation Tolerant and Radiation 

Enhanced versions 

JEDEC standard pinout for DIP and LCC 

Military product compliant to MIL-STD-883, Class B 



DESCRIPTION: 

The IDT54/74FCT521T/AT/BT/CT are 8-bit identity com- 
parators built using advanced CEMOS™, a dual metal CMOS 
technology. These devices compare two words of up to eight 
bits each and provide a LOW output when the two words 
match bit for bit. The expansion input Ia = B also serves as an 
active LOW enable input. 



FUNCTIONAL BLOCK DIAGRAM 



Ao. 
Bo 



-t> 



Ai. 
Bi 



-> 



A2. 

82 



-t> 









B4 




A5, 

Bs 



-> 



A6, 

Be 



-> 



A7. 



_B7_|>, 
IA=B o[> 






Oa=b 



CEMOS is a trademark of Integrated Device Technology, Inc. 
FAST is a trademark of National Semiconductor Co. 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



MAY 1992 



©1 992 Integrated Device Technology, Inc. 
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IDT54/74FCT521 T/AT/BT/CT 

FAST CMOS 8-BIT IDENTITY COMPARATOR 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



PIN CONFIGURATIONS 



INDEX 



iA=B \;2 


1 




20 


■^ Vcc 


Ao a 


2 




19 


^ ■Da=e 


Bo \z 


3 


P20-1 


18 


Z]B7 


Aid 


4 


D20-1 


17 


Z]A7 


Bi IZ 


5 


SO20-2 


16 


^ Be 


A2 \^ 


6 


SO20-7 

& 
E20-1 


15 


Zl A6 


B2 C 


7 


14 


Z]B5 


A3 [^ 


8 




13 


Z|A5 


B3 [Z 


9 




12 


Z1B4 


GND [2 


10 




11 


ZIA4 


DIP/S 


OIC/SSOP/CERP 


ACK 






TOP VIEW 






PIN DESCRIPTION 



ABSOLUTE MAXIMUM RATINGS^^^ 



Pin Names 


Description 


Ao-A? 


Word A Inputs 


B0-B7 


Word B Inputs 


Ta = b 


Expansion or Enable Input (Active LOW) 


Oa = b 


Identity Output (Active LOW) 



FUNCTION TABLE<^> 



inputs 


Output 


iA=B 


A, B 


Oa=b 


L 
L 
H 
H 


A = B* 
A^B 
A = B* 
A^B 


L 
H 
H 
H 



NOTE: 

1. H = HIGH Voltage Level 
L = LOW Voltage Level 
*Ao = Bo, Ai = Bi, A2 = Bz. etc. 



Symbol 


Rating 


Commercial 


iViiiitary 


Unit 


Vterm(2) 


Terminal Voltage 
with Respect to 
GND 


-0.5 to +7.0 


-0.5 to +7.0 


V 


VTERm(3) 


Terminal Voltage 
with Respect to 
GND 


-0.5 to Vcc 


-0.5 to Vcc 


V 


Ta 


Operating 
Temperature 


to +70 


-55 to +125 


°c 


Tbias 


Temperature 
Under Bias 


-55 to +125 


-65 to +135 


°c 


TSTG 


Storage 
Temperature 


-55 to +125 


-65 to +150 


°c 


Ft 


Power Dissipation 


0.5 


0.5 


w 


lOUT 


DC Output 
Current 


120 


120 


mA 



9 



NOTES: 2572tbioi 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not Implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. No terminal voltage 
may exceed Vcc by +0.5V unless othen/vise noted. 

2. Input and Vcc terminals only. 

3. Outputs and I/O terminals only. 



CAPACITANCE (Ta = +25°C, f = 1 .OMHz) 



Symbol 


Parameter<'') 


Conditions 


Typ. 


Max. 


Unit 


CiN 


Input 
Capacitance 


ViN =ov 


6 


10 


PF 


COUT 


Output 
Capacitance 


VOUT=OV 


8 


12 


PF 



NOTE: 2572 tbi 02 

1 . This parameter is measured at characterization but not tested. 
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IDT54/74FCT521 T/AT/BT/CT 

FAST CMOS 8-BIT IDENTITY COMPARATOR 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 

Following Conditions Apply Unless Othenwise Specified: 

Commercial: Ta = 0°C to +70°C, Vcc = 5.0V ± 5%; Military: Ta = -55°C to +125°C, Vcc= 5.0V + 10% 



Symbol 


Parameter 


Test Conditions(i) 


Min. 


Typ.<2) 


Max. 


Unit 


VlH 


Input HIGH Level 


Guaranteed Logic HIGH Level 


2.0 


— 


— 


V 


VIL 


Input LOW Level 


Guaranteed Logic LOW Level 


— 


— 


0.8 


V 


llH 


Input HIGH Current 


Vcc = Max. 


Vl = 2.7V 


— 


— 


5 


ha 


IlL 


Input LOW Current 


Vcc = Max. 


Vl = 0.5V 


— 


— 


-5 


tiA 


II 


Input HIGH Current 


Vcc = Max., Vi = Vcc (Max.) 


— 


— 


20 


^A 


VIK 


Clamp Diode Voltage 


Vcc = Min., In = -18mA 


— 


-0.7 


-1.2 


V 


Ids 


Short Circuit Current 


Vcc = Max.(3),Vo = GND 


-60 


-120 


-225 


mA 


VOH 


Output HIGH Voltage 


Vcc = Min. 
ViN = ViHorViL 


IOH = -6mAMIL 
loH = -8mA COM'L. 


2.4 


3.3 


— 


V 


IOH = -12mA MIL. 
IOH= -15mA COM'L. 


2.0 


3.0 


— 


V 


Vol 


Output LOW Voltage 


Vcc = Min. 
ViN = ViH or ViL 


loL = 32mA MIL 
lOL = 48mA COM'L. 


— 


0.3 


0.5 


V 


Vh 


Input Hysteresis 


— 


— 


200 


_ „ 


mV 


Ice 


Quiescent Power Supply Current 


Vcc = Max. 

ViN = GNDorVcc 


— 


0.2 


1.5 


mA 



NOTES: 

1 . For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at Vcc = 5.0V, +25°C ambient and maximum loading. 

3. Not more than one output should be shorted at one time. Duration of the short circuit test should not exceed one second. 



POWER SUPPLY CHARACTERISTICS 



Symbol 


Parameter 


Test Conditions(i) 


Min. 


Typ.(2) 


Max. 


Unit 


Alec 


Quiescent Power Supply 
Current TTL 
Inputs HIGH 


Vcc = Max. 
ViN = 3.4V(3) 


— 


0.5 


2.0 


mA 


ICCD 


Dynamic Power Supply Current W 


Vcc = Max. 
Outputs Open 
One Input Toggling 
50% Duty Cycle 


ViN = Vcc 
ViN = GND 




0.15 


0.25 


mA/ 
MHz 


Ic 


Total Power Supply Current'^' 


Vcc = Max. 
Outputs Open 
fi= 10MHz 
One Bit Toggling 
50% Duty Cycle 


ViN = Vcc 
ViN =GND 


— 


1.7 


4.0 


mA 


ViN =3.4V 
ViN =GND 


" 


2.0 


5.0 



NOTES: 

1 . For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at Vcc = 5.0V, +25°C ambient. 

3. Per TTL driven input (Vin = 3.4V); all other inputs at Vcc or GND. 

4. This parameter is not directly testable, but is derived for use in Total Power Supply calculations. 

5. IC = lQUIESCENT + llNPUTS+ [DYNAMIC 

Ic = Ice + Alec DhNt + IccD (fcp/2 + fiNi) 

Ico = Quiescent Current 

Alec = Power Supply Current for a TTL High Input (Vin = 3.4V) 

Dh = Duty Cycle for TTL Inputs High 

Nt = Number of TTL Inputs at Dh 

IccD = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 

fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices) 

fi = Input Frequency 

Ni = Number of Inputs at fi 

All currents are in milliamps and all frequencies are in megahertz. 
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IDT54/74FCT521 T/AT/BT/CT 

FAST CMOS 8-BIT IDENTITY COMPARATOR 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



SWITCHING CHARACTERISTICS OVER OPERATING RANGE 


















Symbol 


Parameter 


Condition^) 


IDT54/74FCT521T 


IDT54/74FCT521AT 


IDT54/74FCT521BT 


IDT54/74FCT521CT 


Unit 


Com'!. 


MIL 


Com'l. 


MIL 


Com'l. 


Mil. 


Com'l. 


MM. 


MIn.W 


Max. 


MIn.W 


Max. 


MIn.W 


Max. 


MIn.W 


Max. 


Mln.<^ 


Max. 


MIn.W 


Max. 


Mln.(^ 


Max. 


MIn.W 


Max. 


tPLH 
tPHL 


Propagation 
Delay 

An or Bn to 
Oa = B 


CL = 50pF 

RL = soon 


1.5 


11.0 


1.5 


15.0 


1.5 


7.2 


1.5 


9.5 


1.5 


5.5 


1.5 


7.3 


1.5 


4.5 


1.5 


5.1 


ns 


tPLH 
tPHL 


Propagation 
Delay 
Ta = B to 
Oa = B 


1.5 


10.0 


1.5 


9.0 


1.5 


6.0 


1.5 


7.8 


1.5 


4.6 


1.5 


6.0 


1.5 


4.1 


1.5 


4.5 


ns 



NOTES: 

1 . See test circuit and waveforms. 

2. Minimum limits are guaranteed but not tested on Propagation Delays. 
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Integrated Device Technology, Inc. 



FAST CMOS 
OCTAL LATCHED 
TRANSCEIVER 



IDT54/74FCT543T 
IDT54/74FCT543AT 
IDT54/74FCT543CT 
IDT54/74FCT543DT 



FEATURES: 

Fastest CMOS logic family available 

Std., A, C and D speed grades with 4.4ns tPD 

Available in DIP, SOIC, SSOP, CERPACK and LCC 

packages 

Equivalent to FAST™ output drive over full temperature 

and voltage supply extremes 

loL = 64mA (commercial), 48mA (military) 

Separate controls for data flow in each direction 

Back-to-back latches for storage 

CMOS power levels (1 m W typ. static) 

Substantially lower input current levels than FAST 

(5|iA max.) 

True TTL input and output levels 

Product available in Radiation Tolerant and Radiation 

Enhanced versions 

Military product compliant to MIL-STD-883, Class B 



DESCRIPTION: 

The IDT54/74FCT543T/AT/CT/DT are non-inverting octal 
transceivers built using advanced CEMOS™, a dual metal 
CMOS technology. These devices contain two sets of eight D- 
type latches with separate input and output controls for each 
set. Fo r data flow from A to B, for example, the A-to-B Enable 
(CEAB) input must be LOW in order to enter data from Ao-A? 
or to take da ta from Bo-B?, as indicated in the Function Table. 
With C EAB LOW, a LOW signal on the A-to-B Latch Enable 
(LEAB) input makes the A-to-B latche s tran sparent; a 
subsequent LOW-to-HIGH transition of the LEAB signal puts 
the A latches in the storage mo de and their output s no longer 
change with the A inputs. With CEAB and OEAB both LOW, 
the 3-state B output buffers are active and reflect the data 
present at the output of the A latches. Co ntrol of data from B 
to A is similar, but uses the CEBA, LEBA and OEBA inputs. 



FUNCTIONAL BLOCK DIAGRAM 



Ai 

A2 
A3 
A4 

As 
A6 
A7 



OEBA 



CEBA 
LEBA 




DETAIL A X 7 



S 



'^ 



Bi 

82 

B3 
B4 
B5 

■Be 

B7 



<J^ 



<^ 



OEAB 



CEAB 
LEAB 



CEMOS is a trademark of Integrated Device Technology, Inc. 
FAST is a trademark of National Semiconductor Co. 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



MAY 1992 



ei 992 Integrated Device Tedinology, Inc. 
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IDT54/74FCT543T/AT/CT/DT 

FAST CMOS OCTAL LATCHED TRANSCEIVER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



PIN CONFIGURATIONS 





1 


^^^^ 


24 




LEBA n 


3 Vcc 


OEBA L 


2 




23 


H CEBA 


Ao C 


3 




22 


H Bo 


Al C 
A2 C 
A3 C 
A4 C 


4 

5 
6 

7 


P24-1 

D24-1 

S024-2 

S024-7 

& 


21 
20 
19 
18 


3 Bi 
3 B2 
H B3 
H B4 


As C 


8 


E24-1 


17 


H B5 


A6 C 


9 




16 


H Be 


A7 C 


10 




15 


H B7 


CEAB L 


11 




14 


3 LEAB 


GND C 


12 




13 


H OEAB 



DIP/SOIC/SSOP/CERPACK 
TOP VIEW 



INDEX 



< 

CD ,- o 
LU U o 
_lZ> 



< 

m 

LU o 
O CD 



Al 


4 3 

:]5 


1 1 1 1 1 1 1 1 1 1 V 

,_. 1 1 i_i i_. ._. N 

2 1 1 28 27 26 

^ 2sc: 


Bl 


A2 


:]6 




24 e: 


B2 


A3 


:]7 




23[; 


83 


NC 

A4 


:]8 
:]9 


L28-1 


221. 

21 :: 


NC 

B4 


As 


:]io 




20 [; 


Bs 


A6 


12 13 14 1S 16 


19[: 

17 18 


Be 



CD Q O 

< z z 



CD ;:; 

<: CD 

LU 



LOG 
TOP VIEW 



PIN DESCRIPTION 



Pin Names 


Description 


OEAB 


A-to-B Output Enable Input (Active LOW) 


OEBA 


B-to-A Output Enable Input (Active LOW) 


CEAB 


A-to-B Enable Input (Active LOW) 


CEBA 


B-to-A Enable Input (Active LOW) 


LEAB 


A-to-B Latch Enable Input (Active LOW) 


LEBA 


B-to-A Latch Enable Input (Active LOW) 


A0-A7 


A-to-B Data Inputs or B-to-A 3-State Outputs 


B0-B7 


B-to-A Data Inputs or A-to-B 3-State Outputs 



FUNCTION TABLE<^' 2) 

For A-to-B (Symmetric with B-to-A) 



Inputs 


Latch 
Status 


Output 
Buffers 


CEAB 


LEAB 


OEAB 


A-to-B 


B0-B7 


H 


— 


— 


Storing 


HighZ 


— 


H 


— 


Storing 


— 


— 


— 


H 


— 


High Z 


L 


L 


L 


Transparent 


Current A Inputs 


L 


H 


L 


Storing 


Previous* A Inputs 



LOGIC SYMBOL 



NOTES: 26i3tbioi 

1 . * Before LEAB LOW-to-HlGH Transition 
H = HIGH Voltage Level 

L = LOW Voltage Level 
— = Don't Care or Irrelevant 

2. A-to-B data fl ow shown; B-to-A flow control Is the same, except using 
CEBA, LEBA and OEBA. 




li I i 



LEAB CEAB CEBA LEBA 



Ao 
A1 

A2 
A3 
A4 

As 

A6 
A7 

OEBA 



Bo 
B1 

B2 

Bs 

B4 
B5 

Be 

B7 

OEAB > 



6.19 



IDT54/74FCT543T/AT/CT/DT 

FAST CMOS OCTAL LATCHED TRANSCEIVER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



ABSOLUTE MAXIMUM RATINGS^^^ 



Symbol 


Rating 


Commercial 


Military 


Unit 


Vterm(2) 


Terminal Voltage 
with Respect 
toGND 


-0.5 to +7.0 


-0.5 to +7.0 


V 


Vterm(3) 


Terminal Voltage 
with Respect 
toGND 


-0.5 to Vcc 


-0.5 to Vcc 


V 


Ta 


Operating 
Temperature 


to +70 


-55 to +125 


°c 


Tbias 


Temperature 
Under Bias 


-55 to +125 


-65 to +135 


"C 


TSTG 


Storage 
Temperature 


-55 to +125 


-65 to +150 


°c 


Pt 


Power Dissipation 


0.5 


0.5 


w 


lOUT 


DC Output Current 


120 


120 


mA 



CAPACITANCE (Ta = +25''G, f = 1 .OMHz) 



Symbol 


Parameter^''^ 


Conditions 


Typ. 


Max. 


Unit 


CiN 


Input Capacitance 


VIN = ov 


6 


10 


PF 


Ci/o 


I/O Capacitance 


VouT = ov 


8 


12 


PF 



NOTE: 261 3 tbi 04 

1 . This parameter is guaranteed by characterization and not tested. 



NOTES: 26i3tbi03 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated In the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. No terminal voltage 
may exceed Vcc by +0.5V unless othen/vise noted. 

2. Inputs and Vcc terminals only. 

3. Outputs and I/O terminals only. 

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 

Following Conditions Apply Unless Otherwise Specified: 

Connmercial: Ta = 0*C to +70"C, Vcc = 5.0V + 5%; Military: Ta = -55*C to +125''C, Vcc = 5.0V ± 10% 



Symbol 


Parameter 


Test Conditions'^) 


Min. 


Typ.<^) 


Max. 


Unit 


VlH 


Input HIGH Level 


Guaranteed Logic HIGH Level 


2.0 


— 


— 


V 


VIL 


Input LOW Level 


Guaranteed Logic LOW Level 


— 


— 


0.8 


V 


IIH 


Input HIGH Current 


Vcc = Max. 
Vi = 2.7V 


Except I/O Pins 


— 


— 


5 


HA 


I/O Pins 


— 


— 


15 


IlL 


Input LOW Current 


Vcc = Max. 
Vi = 0.5V 


Except I/O Pins 


— 


— 


-5 


HA 


I/O Pins 


— 


— 


-15 


ll 


Input HIGH Current 


Vcc = Max., Vi = Vcc (Max.) 


— 


— 


20 


ma 


VIK 


Clamp Diode Voltage 


Vcc = Min., In = -18mA 


— 


-0.7 


-1.2 


V 


Ids 


Short Circuit Current 


Vcc = Max.(3), Vo = GND 


-60 


-120 


-225 


mA 


VOH 


Output HIGH Voltage 


Vcc= Min. 
ViN = ViHorViL 


loH = -6mA MIL. 
IOH = -8mA COM'L. 


2.4 


3.3 


— 


V 


IOH = -12mA MIL 
IOH = -15mA COM'L 


2.0 


3.0 


— 


V 


Vol 


Output LOW Voltage 


Vcc = Min. 
ViN = ViHorViL 


IOL = 48mA MIL.C*' 
IOL = 64mA COM'L 


— 


0.3 


0.55 


V 


Vh 


Input Hysteresis 


— 


— 


200 


— 


mV 


Ice 


Quiescent Power 
Supply Current 


Vcc = Max. 

ViN = GND or Vcc 


— 


0.2 


1.5 


mA 



NOTES: 26i3tbi05 

1 . For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at Vcc = 5.0V, +25°C ambient and maximum loading. 

3. Not more than one output should be shorted at one time. Duration of the short circuit test should not exceed one second. 

4. These are maximum Iol values per output, for 8 outputs turned on simultaneously. Total maximum Iol (all outputs) is 51 2mA for commercial and 
384mA for military. Derate Iol for number of outputs exceeding 8 turned on simultaneously. 
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IDT54/74FCT543T/AT/CT/DT 

FAST CMOS OCTAL LATCHED TRANSCEIVER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



POWER SUPPLY CHARACTERISTICS 



Symbol 


Parameter 


Test Conditions*^' 


Min. 


Typ/=^ 


iVIax. 


Unit 


Alec 


Quiescent Power Supply 
Current TTL Inputs HIGH 


Vcc = Max. 
ViN = 3.4V(3' 


— 


0.5 


2.0 


mA 


ICCD 


Dynamic Power Supply Current'"*' 


Vcc = Max., Outputs Open 
CEAB and OEAB = GND 
CEBA = Vcc 
One Input Toggling 
50% Duty Cycle 


ViN = Vcc 
VlN = GND 




0.15 


0.25 


mA/ 
MHz 


Ic 


Total Power Supply Current'^' 


Vcc = Max., Outputs Open 
fCP = 10MHz (LEAB) 
50% Duty Cycle 
CEAB and OEAB = GND 
CEBA = Vcc 
One Bit Toggling 
at fi = 5MHz 
50% Duty Cycle 


ViN = Vcc 
ViN = GND 




1.7 


4.0 


mA 


ViN = 3.4V 
ViN = GND 




2.2 


6.0 


Vcc = Max., Outputs Open 
fCP = 10MHz (LEAB) 
50% Duty Cycle 
CEAB and OEAB = GND 
CEBA = Vcc 
Eight Bits Toggling 
at fi = 5MHz 
50% Duty Cycle 


ViN = Vcc 
ViN = GND 




7.0 


12.8(5) 


ViN = 3.4V 
ViN = GND 




9.2 


21.8(5) 



NOTES: 

1 . For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at Vcc = 5.0V, +25°C ambient. 

3. Per TTL driven input (ViN = 3.4V); ail other inputs at vcc or GND. 

4. This parameter is not directly testable, but is derived for use in Total Power Supply calculations. 

5. Values for these conditions are examples of the Ice formula. These limits are guaranteed but not tested. 

6. Ic = IQUIESCENT +IINPUTS + iDYNAMIC 

Ic = Icc + Alee DhNt + lccD(fep/2 + fiNi) 

|ce = Quiescent Current 

Alee = Power Supply Current for a TTL High Input (Vin = 3.4V) 

Dh = Duty Cycle for TTL Inputs High 

Nt = Number of TTL Inputs at Dh 

IccD = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 

fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices) 

fi = Input Frequency 

Ni = Number of Inputs at fi 

All currents are in milliamps and all frequencies are in megahertz. 
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IDT54/74FCT543T/AT/CT/DT 

FAST CMOS OCTAL LATCHED TRANSCEIVER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



SWITCHING CHARACTERISTICS OVER OPERATING RANGE 



Symbol 


Parameter 


Condltlon<i) 


IDT54/74FCT543T 


IDT54/74FCT543AT 


Unit 


Com'l. 


Mil. 


Com'l. 


Mil. 


MIn.(2) 


Max. 


Mln.(2) 


Max. 


Mln.(2) 


Max. 


Min.(2) 


Max. 


tPLH 

tPHL 


Propagation Delay 
Transparant Mode 
AntoBnorBntoAn 


Cl = 50pF 

Rl = soon 


2.5 


8.5 


2.5 


10.0 


2.5 


6.5 


2.5 


7-5 


ns 


tPLH 
tPHL 


Propagation Delay 


2.5 


12.5 


2.5 


14.0 


2.5 


8.0 


2.5 


9.0 


ns 


LEBA to An, LEAB to Bn 


tPZH 
tPZL 


Output Enable Time 
OEBA or OEAB to An or Bn 
CEBA or CEAB to An or Bn 


2.0 


12.0 


2.0 


14.0 


2.0 


9.0 


2.0 


10.0 


ns 


tPHZ 
tPLZ 


Output Disable Time 
OEBA or OEAB to An or Bn 
CEBA or CEAB to An or Bn 


2.0 


9.0 


2.0 


13.0 


2.0 


7.5 


2.0 


8.5 


ns 


tsu 


Set-up Time, HIGH or LOW 
An or Bn to LEBA or LEAB 


3.0 


— 


3.0 


— 


2.0 


— 


2.0 


— 


ns 


tH 


Hold Time, HIGH or LOW 
An or Bn to LEBA or LEAB 


2.0 


— 


2.0 


— 


2.0 


— 


2.0 


— 


ns 


tw 


LEBA or LEAB Pulse Width 
LOW 


5.0 


— 


5.0 


— 


5.0 


— 


5.0 


— 


ns 



Symbol 


Parameter 


Conditional) 


IDT54/74FCT543CT 


IDT54/74FCT543DT 


Unit 


Com'l. 


Mil. 


Com'l. 


Mil. 


Min.<2) 


Max. 


Min.(2) 


Max. 


Min.(2) 


Max. 


Mln.(2) 


Max. 


tPLH 
tPHL 


Propagation Delay 
Transparant Mode 
An to BnorBnto An 


Cl = 50pF 
Rl = 500Q 


2.5 


5.3 


2.5 


6.1 


2.5 


4.4 


— 


— 


ns 


tPLH 
tPHL 


Propagation Delay 
LEBA to An, LEAB to Bn 


2.5 


7.0 


2.5 


8.0 


2.5 


5.0 


— 


— 


ns 


tPZH 
tPZL 


Output Enable Time 
OEBA or OEAB to An or Bn 
CEBA or CEAB to An or Bn 


2.0 


8.0 


2.0 


9.0 


2.0 


5.4 


— 


— 


ns 


tPHZ 
tPLZ 


Output Disable Time 
OEBA or OEAB to An or Bn 
CEBA or CEAB to An or Bn 


2.0 


6.5 


2.0 


7.5 


2.0 


4.3 


— 


— 


ns 


tsu 


Set-up Time, HIGH or LOW 
An or Bn to LEBA or LEAB 


2.0 


— 


2.0 


— 


1.5 


— 


— 


— 


ns 


tH 


Hold Time, HIGH or LOW 
An or Bn to LEBA or LEAB 


2.0 


— 


2.0 


— 


1.5 


— 


— 


— 


ns 


tw 


LEBA or LEAB Pulse Width 
LOW 


5.0 


— 


5.0 


— 


3.0 


— 


— 


— 


ns 



NOTES: 

1 . See test circuits and waveforms. 

2. Minimum limits are guaranteed but not tested on Propagation Delays. 
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Integrated Device Technology, Inc. 




FAST CMOS OCTAL IDT54/74FCT646T/AT/CT/DT 
TRANSCEIVER/ IDT54/74FCT648T/AT/CT 
PPrsiQTCPQ /Q QTATP\ IDT54/74FCT651T/AT/CT 
REGISTERS (3-STATE) idT54/74FCT652T/AT/CT/DT 



FEATURES: 

Fastest CMOS logic family available 

Std., A, C and D speed grades with 4.4ns tPD 

Available in DIP, SOiC, SSOP, CERPACK and LCC 

packages 

Independent registers for A and B buses 

Multiplexed real-time and stored data 

Choice of true and inverting data paths 

lOL = 64mA (commercial), 48mA (military) 

CMOS power levels 

TTL input and output level compatible 

Product available in Radiation Tolerant and Radiation 

Enhanced versions 

Military product compliant to MIL-STD-883, Class B 



DESCRIPTION: 

The IDT54/74FCT646/652T/AT/CT/DT and IDT54/74FCT 
648/651 T/AT/CT consist of a bus transceiver with 3-state D- 
type flip-flops and control circuitry arranged for multiplexed 
transmission of data directly from the data bus or from the 
internal storage registers. 

The '651/652 utilize GAB and GBA signals to control the 
transceiver functions. The '646/648 utilize the enable control 
(G) and direction (DIR) pins to control the transceiver func- 
tions. 

SAB and SBA control pins are provided to select either real- 
time or stored data transfer. The circuitry used for select 
control will eliminate the typical decoding glitch that occurs in 
a multiplexer during the transition between stored and real- 
time data. A LOW input level selects real-time data and a 
HIGH selects stored data. 

Data on the A or B data bus, or both, can be stored in the 
internal D flip-flops by LOW-to-HIGH transitions at the appro- 
priate clock pins (CPAB or CPBA), regardless of the select or 
enable control pins. 



FUNCTIONAL BLOCK DIAGRAM 



, IDT54/74FCT651/652 

^ I ONLY 




TO 7 OTHER CHANNELS 



CEMOS is a trademark of Integrated Device Technology, Ina 
FAST is a trademark of National Semiconductor Co. 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



MAY 1992 



©1992 Integrated Device Technology, Inc. 
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IDT54/74FCT646/652T/AT/CT/DT,648/651T/AT/CT 
FAST CMOS OCTAL TRANSCEIVER/REGISTER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



PIN CONFIGURATIONS 



CPAB 

SAB 

DIR 

A1 

A2 
A3 
A4 

As 
As 

A7 

Ab 
GND 



[Z2 



3 

4 P24-1 

5 

6 

7 

8 

9 

10 

11 

12 



D24-1 

S024-2 

S024-7* 

& 

E24-1 



ZIVcc 

ZICPBA 

Z]SBA 

I]G 

Z]B1 

ZIB2 
I]B3 

I]B4 
ZIBs 
^Be 
Z1B7 
-]B8 



DIP/SOIC/SSOP/CERPACK 
TOP VIEW 

• FCT646T/AT/CT/DTonly 



FCT646/648T 



INDEX 



CQ < 

cc 59 < n " ? < 

E < CL y o Q. m 

Q CO O ^ > O CO 
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SAB 

GAB 

A1 

A2 

As 

A4 

As 

A6 
A7 

As 
GND 
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D24-1 
S024-2 
S024-7* 
& 
E24-1 



tlVcc 
I]CPBA 

SBA 
ZJGBA 
Z]B1 

ZIB2 

ZlBa 
■Z1B4 

iI]B5 

i:;]B6 

Z1B7 
I]B8 

2634 cnv* 04 



24 

23 
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21 
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19 

18 

17 

16 

15 
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13 



FCT651/652T 



INDEX 
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NC 

A4 

As 
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GBA 

B1 

B2 

NC 

B3 

B4 

Bs 



DIP/SOIC/SSOP/CERPACK 
TOP VIEW 

* FCT652T/AT/CT/DTonly 



LCC 
TOP VIEW 



LOGIC SYMBOLS 



PIN DESCRIPTION 





1 


1 


1 1 1 1 1 


1 


CPAB 
SAB 


Ai 


A2 


As A4 As Ae A7 


Ab 


DIR 
CPBA 
SBA 
G 






646/648 ONLY 




B1 


B2 


Bs B4 Bs Be B7 


Bb 




1 


1 


1 1 1 1 1 


1 





1 


1 


1 1 1 


1 1 


1 


CPAB 
SAB 


A1 


A2 


As A4 As 


Ae A7 As 


GAB 
CPBA 






651/652 ONLY 




SBA 
GBA 


Bi 


B2 


Bs B4 Bs 


Be B7 


Bs 




i 


i 


1 1 1 


1 1 


1 



Pin Names 


Description 


Ai - As 


Data Register A inputs 
Data Register B Outputs 


Bi - Bs 


Data Register B Inputs 
Data Register A Outputs 


CPAB, CPBA 


Clocl< Pulse Inputs 


SAB, SBA 


Output Data Source Select Inputs 


DIR,G 


Output Enable inputs (646/648) 


GAB, GBA 


Output Enable Inputs (651/652) 
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IDT54/74FCT646/652T/AT/CT/DT, 648/651T/AT/CT 
FAST CMOS OCTAL TRANSCEIVER/REGISTER 






MILITARY AND COMMERCIAL TEMPERATURE RANGES 


FUNCTION TABLE FCT646/648T 


Inputs 


Data 1/0(1) 


Operation or Function | 


G 


DIR 


CPAB 


CPBA 


SAB 


SBA 


Ai-Aa 


Bi -Be 


IDT54/74FCT646T 


IDT54/74FCT648T 


H 
H 


X 
X 


HorL 

T 


HorL 

T 


X 
X 


X 
X 


Input 


Input 


Isolation 

Store A and B Data 


Isolation 

Store A and B Data 


L 

L 


L 

L 


X 
X 


X 

HorL 


X 
X 


L 
H 


Output 


Input 


Real-Time B Data to A Bus 
Stored B Data to A Bus 


Real-Time B Data to A Bus 
Stored B Data to A Bus 


L 
L 


H 
H 


X 

HorL 


X 
X 


L 
H 


X 
X 


Input 


Output 


Real-Time A Data to B Bus 
Stored A Data to B Bus 


Real-Time A Data to B Bus 
Stored A Data to B Bus 


2634 tbi 02 

FUNCTION TABLE FCT651/652T 


Inputs 


Data I/O 


Operation or Function 


GAB 


GBA 


CPAB 


CPBA 


SAB 


SBA 


Ai-Aa 


Bi -Bs 


IDT54/74FCT651T 


IDT54/74FCT652T 


L 

L 


H 
H 


HorL 

T 


HorL 
t 


X 
X 


X 
X 


Input 


Input 


Isolation 

Store A and B Data 


Isolation 

Store A and B Data 


X 

H 


H 
H 


T 
t 


HorL 
t 


X 

X(2) 


X 
X 


Input 
Input 


Unspecified(i) 
Output 


Store A, Hold B 

Store A in Both Registerst^) 


Store A, Hold B 

Store A in Both Registers 


L 
L 


X 

L 


HorL 

r 


t 
t 


X 
X 


X 

X(2) 


Unspecified(i) 
Output 


Input 
Input 


Hold A, Store B 

Store B in Both Registers'"' 


Hold A, Store B 

Store B in Both Registers 


L 
L 


L 
L 


X 
X 


X 

HorL 


X 
X 


L 
H 


Output 


Input 


Real-Time B Data to A Bus 
Stored 1 Data to A Bus 


Real-Time B Data to A Bus 
Stored B Data to A Bus 


H 
H 


H 
H 


X 

HorL 


X 
X 


L 
H 


X 
X 


Input 


Output 


Real-Time A Data to B Bus 
Stored A Data to B Bus 


Real-Time A Data to B Bus 
Stored A Data to B Bus 


H 


L 


HorL 


HorL 


H 


H 


Output 


Output 


Stored A Data to B Bus 
and Stored B Data to A 
Bus 


Stored A Data to B Bus 
and Stored B Data to A 
Bus 



NOTES: 

1 . The data output functions may be enabled or disabled by various signals at the GAB or GBA inputs. Data 
input functions are always enabled, i.e. data at the bus pins will be stored on every LOW-to-HIGH transition 
on the clock inputs. 

2. Select control = L: clocks can occur simultaneously. 

Select control = H: clocks must be staggered in order to load both registers. 
H = HIGH, L = LOW, X = Don't Care, * = LOW-to-HIGH transition. 

3. A in B Register. 

4. B in A Register. 
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IDT54/74FCT646/652T/AT/CT/DT,648/651T/AT/CT 
FAST CMOS OCTAL TRANSCEIVER/REGISTER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



651/652 GAB GBA 

L L 

646/648 DIR TS 

L L 




CPBA SAB SBA 

X XL 

CPBA SAB SBA 

X X L 



651/652 



646/648 




CPBA SAB SBA 

X L X 

CPBA SAB SBA 

X L X 



REAL-TIME TRANSFER 
BUS B TO A 



REAL-TIME TRANSFER 
BUS A TO B 




651/652 



646/648 



GAB 
X 
L 
L 


1SER CPAB 
H t 
X X 
H t 


CPBA 
X 

t 
t 


SAB 
X 
X 
X 


SBA 
X 
X 
X 


DIR 
H 
L 
X 


XJ CPAB 
L t 
L X 
H t 


CPBA 
X 

t 
t 


SAB 
X 
X 
X 


SBA 
X 
X 
X 




STORAGE FROM 
A AND/OR B 




7eai cm/ 



BUS 
A 



<^ 



^ 



BUS 
B 



651/652 



646/648 



(1) 



GAB 
H 


GBA CPAB 
L HorL 


CPBA 
HorL 


SAB 
H 


SBA 
H 


DIR 

L 
H 


G CPAB 
L X 
L HorL 


CPBA 

HorL 

X 


SAB 
X 
H 


SBA 
H 
X 




TRANSFER STORES 
DATA TO A AND/OR B 














2634cnv*10 



NOTE: 

2634env*09 •!_ 646/648 Cannot transfer data to A bus and B bus simultaneously. 
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IDT54/74FCT646/652T/AT/CT/DT, 648/651T/AT/CT 
FAST CMOS OCTAL TRANSCEIVER/REGISTER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



ABSOLUTE MAXIMUM RATINGS<^> 



Symbol 


Ratinq 


Commercial 


Military 


Unit 


VtermP) 


Terminal Voltage 
with Respect to 
GND 


-0.5 to +7.0 


-0.5 to +7.0 


V 


Vterm(3) 


Terminal Voltage 
with Respect to 
GND 


-0.5 to Vcc 


-0.5 to Vcc 


V 


Ta 


Operating 
Temperature 


to +70 


-55 to +125 


°c 


Tbias 


Temperature 
Under Bias 


-55 to +125 


-65 to +135 


°c 


TSTG 


Storage 
Temperature 


-55 to +125 


-65 to +150 


°c 


Pt 


Power 
Dissipation 


0.5 


0.5 


w 


(out 


DC Output 
Current 


120 


120 


mA 



NOTES: 2634tbl04 

1. stresses greater than those listed under ABSOLUTE MAXIMUM RAT- 
INGS may cause permanent damage to the device. This is a stress rating 
only and functional operation of the device at these or any other conditions 
above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended 
periods may affect reliability. No terminal voltage may exceed VCC by 
+0.5V unless otherwise noted. 

2. Input and VCC terminals only. 

3. Outputs and I/O terminals only. 



CAPACITANCE (Ta = +25»C, f = 1 OMHz) 



Symbol 


ParameterO) 


Conditions 


Typ. 


Max. 


Unit 


CiN.. 


Input 
Capacitance 


VIN = ov 


6 


10 


PF 


Ci/0 


I/O 
Capacitance 


VOUT = OV 


8 


12 


PF 



NOTE: 2634tbl05 

1 . This parameter is measured at characterization but not tested. 
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IDT54/74FCT646/652T/AT/CT/DT, 648/65 1 T/AT/CT 
FAST CMOS OCTAL TRANSCEIVER/REGISTER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 

Following Conditions Apply Unless Otherwise Specified: 

Commercial: Ta = 0°C to +70°C, Vcc = 5.0V ± 5%; Military: Ta = -BS^C to +125''C, Vcc = 5.0V ±10% 



Symbol 


Parameter 


Test CondltionsO) 


MIn. 


TVP.(2) 


Max. 


Unit 


VlH 


Input HIGH Level 


Guaranteed Logic HIGH Level 


2.0 


— 


— 


V 


VIL 


Input LOW Level 


Guaranteed Logic LOW Level 


— 


— 


0.8 


V 


llH 


Input HIGH Current (Except I/O 
pins) 


Vcc = Max. 


Vi = 2.7V 


— 


— 


5 


^A 


IlL 


input LOW Current (Except I/O 
pins) 


Vi = 0.5V 


— 


— 


-5 


hA 


llH 


Input HIGH Current (I/O pins only) 


Vcc = Max. 


VI = 2.7V 


— 


— 


15 


HA 


IlL 


Input LOW Current (I/O pins only) 


Vi = 0.5V 


— 


— 


-15 


^A 


h 


Input HIGH Current 


Vcc = Max., Vi = Vcc (Max.) 


— 


— 


20 


^A 


VIK 


Clamp Diode Voltage 


Vcc = Min., In = -18mA 


— 


-0.7 


-1.2 


V 


Ids 


Short Circuit Current 


Vcc = Max(3),Vo = GND 


-60 


-120 


-225 


mA 


lOFF 


Power Down Disable 


Vcc = GND 
Vo = 4.5V 


— 


— 


100 


^A 


VOH 


Output HIGH Voltage 


Vcc = Min. 
ViN = ViH or ViL 


l0H=-6mAMIL. 
loH = -8mA COM'L. 


2.4 


3.3 


— 


V 


loH= -12mA MIL 
loH = -15mA COM'L 


2.0 


3.0 


— 


V 


Vol 


Output LOW Voltage 


Vcc = Min. 
ViN = ViH or ViL 


loL = 48mA MIL. 


— 


0.3 


0.55 


V 


loL = 64mA COM'L.W 


— 


0.3 


0.55 


Vh 


Input Hysteresis 


— 


— 


200 


— 


mV 


Ice 


Quiescent Power Supply Current 


Vcc = Max. 

ViN = GND or Vcc 


— 


0.2 


1.5 


mA 



NOTES: 2634 tbi 06 

1 . For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at VCC = 5.0V, +25°C ambient and maximum loading. 

3. Not more than one output should be shorted at one time. Duration of the short circuit test should not exceed one second. 

4. These are maximum Iol values per output for 8 outputs turned on simultaneously. Total maximum Iol (all outputs) is 51 2mA for commercial and 384mA 
for military. Derate Iol for number of outputs exceeding 8 turned on simultaneously. 
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IDT54/74FCT646/652T/AT/CT/DT, 648/651T/AT/CT 
FAST CMOS OCTAL TRANSCEIVER/REGISTER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



POWER SUPPLY CHARACTERISTICS 



Svmbol 


Parameter 


; 

Test Condltions(i) 


Min. 


TYp.(2) 


Max. 


Unit 


Alec 


Quiescent Power Supply Current 
TTL Inputs HIGH 


Vcc = Max. 
ViN-3.4V(3) 


— 


0.5 


2.0 


mA 


ICCD 


Dynamic Power Supply Current^ 


Vcc = Max. 
Outputs Open 
GAB = GBA = GND or 
G = DIR = GND 
One Input Toggling 
50% Duty Cycle 


ViN = Vcc 
ViN = GND 




0.15 


0.25 


mA/ 
MHz 


Ic 


Total Power Supply Current(^) 


Vcc = Max. 
Outputs Open 
fcp = 10MHz 
50% Duty Cycle 
GAB = GBA = GND or 
G = DIR = GND 
One Bit Toggling 
at fi = 5MHz 
50% Duty Cycle 


ViN = Vcc 
ViN = GND 




1.7 


4.0 


mA 


ViN = 3.4V 
ViN = GND 




2.2 


6.0 


Vcc = Max. 
Outputs Open 
fcp= 10MHz 
50% Duty Cycle 
GAB = GBA = GND or 
G = DIR = GND 
Eight Bits Toggling 
at fi = 5MHz 
50% Duty Cycle 


ViN = Vcc 
VlN = GND 




7.0 


12.8(5) 


ViN = 3.4V 
ViN = GND 




9.2 


21.8(5) 



NOTES: 

1 . For conditions shown as Max. or Min., use appropriate value spedfied under Electrical Characteristics for the applicable device type. 

2. Typical values are at Vcc = 5.0V, +25''C ambient. 

3. Per TTL driven input (ViN = 3.4V); all other inputs at Vcc or GND. 

4. This parameter is not directly testable, but is derived for use in Total Power Supply calculations. 

5. Valuesfortheseconditionsareexamplesof the Ice formula. These limits are guaranteed but not tested. 

6. |C = IQUIESCENT + I INPUTS + IDYNAMIC 

Ic = Ice + Alec DhNt + IccD (fcp/2 + fiNi) 

Ice = Quiescent Current 

Alec = Power Supply Current for a TTL High Input (Vin = 3.4V) 

Dh = Duty Cycle for TTL Inputs High 

Nt = Number of TTL Inputs at Dh 

IccD = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 

fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices) 

fi = Input Frequency 

Ni = Number of Outputs at fi 

All currents are in milliamps and all frequencies are in megahertz. 
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IDT54/74FCT646/652T/AT/CT/DT, 648/651T/AT/CT 
FAST CMOS OCTAL TRANSCEIVER/REGISTER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



SWITCHING CHARACTERISTICS OVER OPERATING RANGE 



Symbol 


Parameter 


Conditlon<i) 


646T/648T/651T/652T 


646 AT/648AT/651 AT/652AT 


Unit 


Com'l. 


Mil. 


Com'l. 


Mil. 


Mln.(2) 


Max. 


Mln.(2) 


Max. 


Mln.(2) 


Max. 


Mln.(2) 


Max. 


tPLH 
tPHL 


Propagation Delay 
Bus to Bus 


Cl = 50pF 
Rl = 500£2 


2.0 


9.0 


2.0 


11.0 


2.0 


6.3 


2.0 


7.7 


ns 


tPZH 
tPZL 


Output Enable Time, G, 
DIRtoBusO) 


2.0 


14.0 


2.0 


15.0 


2.0 


9.8 


2.0 


10.5 


ns 


tPHZ 
tPLZ 


Output Disable Time, G, 
DIR to Bus(3) 


2.0 


9.0 


2.0 


11.0 


2.0 


6.3 


2.0 


7.7 


ns 


tPLH 
tPHL 


Propagation Delay 
Clock to Bus 


2.0 


9.0 


2.0 


10.0 


2.0 


6.3 


2.0 


7.0 


ns 


tPLH 
tPHL 


Propagation Delay SBA or 
SAB to Bus 


2.0 


11.0 


2.0 


12.0 


2.0 


7.7 


2.0 


8.4 


ns 


tsu 


Set-up Time HIGH or LOW 
Bus to Clock 


4.0 


— 


4.5 


— 


2.0 


— 


2.0 


— 


ns 


tH 


Hold Time HIGH or LOW 
Bus to Clock 


2.0 


— 


2.0 


— 


1.5 


— 


1.5 


— 


ns 


tw 


Clock Pulse Width, 
HIGH or LOW 


6.0 


— 


6.0 


— 


5.0 


— 


5.0 


— 


ns 



Symbol 


Parameter 


ConditlonO) 


646CT/648CT/651 CT/652CT 


646DT/652DT 


Unit 


Com'l. 


Mil. 


Com'l. 


MIL 


Mln.(2) 


Max. 


Mln.(2) 


Max. 


Mln.(2) 


Max. 


Mln.(2) 


Max. 


tPLH 
tPHL 


Propagation Delay 
Bus to Bus 


Cl = 50pF 
Rl = 50on 


1.5 


5.4 


1.5 


6.0 


1.5 


4.4 


— 


— 


ns 


tPZH 
tPZL 


Output Enable Time, G, 
DIR to Bus(3) 


1.5 


7.8 


1.5 


8.9 


1.5 


5.0 


— 


— 


ns 


tPHZ 
tPLZ 


Output Disable Time, G, 
DIR to Bus(3) 


1.5 


6.3 


1.5 


7.7 


1.5 


4.3 


— 


— 


ns 


tPLH 
tPHL 


Propagation Delay 
Clock to Bus 


1.5 


5.7 


1.5 


6.3 


1.5 


4.4 


— 


— 


ns 


tPLH 
tPHL 


Propagation Delay SBA or 
SAB to Bus 


1.5 


6.2 


1.5 


7.0 


1.5 


5.0 


— 


— 


ns 


tsu 


Set-up Time HIGH or LOW 
Bus to Clock 


2.0 


— 


2.0 


— 


1.5 


— 


— 


— 


ns 


tH 


Hold Time HIGH or LOW 
Bus to Clock 


1.5 


— 


1.5 


— 


1.0 


— 


— 


— 


ns 


tw 


Clock Pulse Width, 
HIGH or LOWW 


5.0 


— 


5.0 


— 


3.0 


— 


— 


— 


ns 



NOTES: 

1 . See test circuit and waveforms. 

2. Minim um li mits are guaranteed but not tested on Propagation Delays. 

3. GAB, GBA to Bus for 651 , 652. 

4. This parameter is guaranteed but not tested. 
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Integrated Device Technology, Inc. 



FAST CMOS OCTAL 
BUS TRANSCEIVERS 
(3-STATE) 



IDT54/74FCT620T/AT/CT 
IDT54/74FCT623T/AT/CT 



FEATURES 

• IDT54/74FCT620T/623T equivalent to FAST™ speed 
. IDT54/74FCT620AT/623AT 25% faster than FAST 

• IDT54/74FCT620CT/623CT 45% faster than FAST 

• Equivalent to FAST output drive over full temperature 
and voltage supply extremes 

• lOL = 64mA (commercial) and 48mA (military) 

• CiVIOS power levels (1 mW typ. static) 

• CMOS devices with TRUE TTL input and output com- 
patibility 

— VOH = 3.3V (typ.) 

— Vol = 0.3V (typ.) 

• Substantially lower input current levels than FAST 
(5fiA max.) 

• Power Down Disable feature 

• Product available in Radiation Tolerant and Radiation 
Enhanced versions 

• Military product compliant to MIL-STD-883, Class B 



DESCRIPTION 

The IDT54/74FCT623T/AT/CT is a non-inverting octal 
transceiver with 3-state bus-driving outputs in both the send 
and receive directions. The B bus outputs are capable of 
sinking 64mA and sourcing up to 15mA, providing very good 
capacitive drive characteristics. 

These octal bus transceivers are designed for asynchro- 
nous two-way communicationbetweendata buses. The control 
function implementation allows for maximum flexibility in tim- 
ing. 

One important feature of the IDTFCT620T/AT/CT and 
IDTFCT623T/AT/CT_is the Power Down Disable capability. 
When the GAB and GBA inputs are conditioned to put the de- 
vice in high-Z state, the I/O ports will maintain high impedance 
during power supply ramps and when Vcc = OV. This is a de- 
sirable feature in back-plane applications where it may be 
necessary to perform "hot" insertion and disinsertion of cards 
for on-line maintenance. It is also a benefit in systems with 
multiple redundancy where one or more redundant cards may 
be powered-off . 

The IDTFCT620T/AT/CT is the inverting option of the 
IDTFCT623T/AT/CT. 



FUNCTIONAL BLOCK DIAGRAMS 



GBA -(^ 

GAB h> 

Ai 



=^ 



^^^: 



A2-AB 




•Bi 



. B2 - Bs 




A2-A8 



Bi 



B2-B8 



FCT620T/AT/CT 



FCT623T/AT/CT 



CEMOS is a trademark of Inlegrated Device Teciinology, Inc. 
FAST is a trademarl( of National Semiconductor Co. 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



MAY 1992 



©1992 Integrated Device Technology, Inc. 
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DSC.420a^ 
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IDT54/74FCT620/623T/AT/CT 

FAST CMOS OCTAL BUS TRANSCEIVERS (3-STATE) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



PIN CONFIGURATIONS 



GAB CI 


1 




20 


31 Vcc 


A1 C 


2 




19 


I] GBA 


A2 C 


3 




18 


Z]B1 


A3 \Z 


4 


P20-1 


17 


Z1B2 


A4IZ 


5 


D20-1 


16 


Z1B3 


AsC 


6 


SO20-2 

& 

E20-1 


15 Z3 B4 


A6 [I 


7 


14 


Zl B5 


A7|Z 


8 




13 Z2 Be 


As C 


9 




12 


=IB7 


GND Q 


10 




11 


I] Be 


DIP/SOIC/CERPACK 2563cnV03 






TOP VIEW 
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Ae 
A? 



^y |-|- 
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3 
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2 LJ 20 19 




[:]4 


■> 18[j 


B1 


ps 


17H 


B2 


:]6 


L20-2 16[:j 


Ba 


M^ 


i5c: 


B4 


9 

V n 


i4[:j 

10 11 12 13 

r— I r-i n 1 — i J 


Bs 


^ w 


1 1 [_| 14 1 1 / 




^ 


g iS m S 
o 

LCC 
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DEFINITION OF FUNCTIONAL TERMS 



ABSOLUTE MAXIMUM RATINGS^^^ 



Pin Names 


Description 


GBA, GAB 


Enable Inputs 


Ai -As 


A Bus Inputs or 3-State Outputs 


Bi -Be 


B Bus Inputs or 3-State Outputs 



FUNCTION TABLE^^^ 



Enable Inputs 


Out 


puts 


GBA 


GAB 


FCT620 


FCT623 


L 


L 


B data to A bus 


B data to A bus 


H 


H 


A data to B bus 


A data to B bus 


H 


L 


Z 


Z 


L 


H 


B data to A bus 
A data to B bus 


B data to A bus 
A data to B bus 



NOTES: 

1. H = HIGH Voltage Level 

2. L = LOW Volage Level 

3. Z = High-Impedance (OFF) state 



Symbol 


Ratinq 


Commercial 


Milltarv 


Unit 


Vterm(2) 


Terminal Voltage 
with Respect to 
GND 


-0.5 to +7.0 


-0.5 to +7.0 


V 


Vterm(3) 


Terminal Voltage 
with Respect to 
GND 


-0.5 to Vcc 


-0.5 to Vcc 


V 


Ta 


Operating 
Temperature 


to +70 


-55 to +125 


°c 


Tbias 


Temperature 
Under Bias 


-55 to +125 


-65 to +135 


°c 


TSTG 


Storage 
Temperature 


-55 to +125 


-65 to +150 


°c 


Pt 


Power Dissipation 


0.5 


0.5 


w 


lOUT 


DC Output 
Current 


120 


120 


mA 



NOTES: 2563tbl03 

1. stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification Is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. No terminal voltage 
may exceed Vcc by +0.5V unless otherwise noted. 

2. Input and Vcc terminals only. 

3. Outputs and I/O terminals only. 



CAPACITANCE (Ta = +25°C, f = 1 .OMHz) 



Symbol 


Parameter^"") 


Conditions 


Typ. 


iUiax. 


Unit 


CiN 


Input 
Capacitance 


VIN = ov 


6 


10 


PF 


Ci/0 


I/O 
Capacitance 


VOUT=0V 


8 


12 


PF 



NOTE: 2563 tbi 04 

1 . This parameter is measured at characterization but not tested. 
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IDT54/74FCT620/623T/AT/CT 

FAST CMOS OCTAL BUS TRANSCEIVERS (3-STATE) 



DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 

Following Conditions Apply Unless Otherwise Specified: 

Commercial: Ta = 0°C to +70°C, Vcc = 5.0V + 5%; Military: Ta = -55°C to +125°C, Vcc = 5.0V ± 10% 



Symbol 


Parameter 


Test Condltions(^) 


Min. 


TYp.<2) 


Max. 


Unit 


VlH 


Input HIGH Level 


Guaranteed Logic HIGH Level 


2.0 




— 


V 


VIL 


Input LOW Level 


Guaranteed Logic LOW Level 


— 


— 


0.8 


V 


llH 


Input HIGH Current 


Vcc = Max. 
Vi = 2.7V 


Except I/O Pins 


— 


— 


5 


mA 


I/O Pins 


— 


— 


15 


IlL 


Input LOW Current 


Vcc = Max. 
Vi = 0.5V 


Except I/O Pins 


— 


— 


-5 


ixA 


I/O Pins 


— 


— 


-15 


II 


Input HIGH Current 


Vcc = Max., Vi = Vcc (Max.) 


— 


— 


20 


|iA 


VIK 


Clamp Diode Voltage 


Vcc = Min., In = -18mA 


— 


-0.7 


-1.2 


V 


Ids 


Short Circuit Current 


Vcc = Max.(3).Vo=GND 


-60 


-120 


-225 


mA 


lOFF 


Power Down Disable 


Vcc = GND, VO = 4.5V 


— 


— 


100 


mA 


VOH 


Output HIGH Voltage 
(A and B Bus) 


Vcc = Min. 
ViN = ViHorViL 


IOH = -6mAMIL. 
lOH = -8mA COM'L. 


2.4 


3.3 


— 


V 


I0H = -12mA MIL. 
IOH = -15mA COM'L. 


2.0 


3.0 


— 


V 


Vol 


Output LOW Voltage (A Bus) 


Vcc = Min. 
ViN = ViH or ViL 


IOL = 32mAMIL.W 
lOL = 48mA COM'L. 


— 


0.3 


0.5 


V 


Vol 


Output LOW Voltage (B Bus) 


Vcc = Min. 
ViN = ViHorViL 


IOL = 48mAMIL.W 
lOL = 64mA COM'L. 


— 


0.3 


0.55 


V 


Vh 


Input Hysteresis 


— 


— 


200 


— 


mV 


Ice 


Quiescent Power Supply Current 


Vcc = Max., ViN = GND or Vcc 


— 


0.2 


1.5 


mA 



NOTES: Z563tbi05 

1 . For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at Vcc = 5.0V, +25°0 ambient and maximum loading. 

3. Not more than one output should be shorted at one time. Duration of the short circuit test should not exceed one second. 

4. These are maximum Iol values per output, for 8 outputs turned on simultaneously. Total maximum Iol (all outputs) is 51 2mA for commercial and 384mA 
for military. Derate Iol for number of outputs exceeding 8 turned on simultaneously. 
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IDT54/74FCT620/623T/AT/CT 

FAST CMOS OCTAL BUS TRANSCEIVERS (3-STATE) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



POWER SUPPLY CHARACTERISTICS 












Symbol 


Parameter 


Test Conditions(i) 


MIn. 


Typ.(2) 


Max. 


Unit 


Alec 


Quiescent Power Supply Current 
TTL Inputs HIGH 


Vcc = Max. 
VlN = 3.4V(3) 


. — 


0.5 


2.0 


mA 


ICCD 


Dynamic Power Supply 
Current^'') 


Vcc = Max. 
Outputs Open 
GBA = GAB = GND 
One Input Toggling 
50% Duty Cycle 


ViN = Vcc 
ViN = GND 




0.15 


0.25 


mA/ 
MHz 


ic 


Total Power Supply.Current^^) 


Vcc = Max. 
Outputs Open 
fi = 10MHz 
50% Duty Cycle 
GBA = GAB = GND 
One Bit Toggling 


ViN =Vcc 
ViN =GND 


" 


1.7 


4.0 


mA 


ViN =3.4V 
ViN =GND 


■ 


2.0 


5.0 


Vcc = Max. 
Outputs Open 
fi = 2.5MHz 
50% Duty Cycle 
GBA = GAB = GND 
Eight Bits Toggling 


ViN =Vcc 
ViN =GND 


" 


3.2 


6.5(5) 


ViN = 3.4V 
ViN = GND 




5.2 


14.5(5) 



NOTES: 

1 . For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at Vcc = 5.0V, +25°C ambient. 

3. Per TTL driven input (ViN = 3.4V); ail otherinputs at Vcc or GND. 

4. This parameter is not directly testable, but is derived for use In Total Power Supply Calculations. 

5. Values for these conditions are examples of the Ice formula. These limits are guaranteed but not tested. 

6. Ic = Iquiescent + Iinputs + Idynamic 

Ic = Ice + Alec DhNt + IccD (fcp/2 + fiNi) 

Ice = Quiescent Current 

Alec = Power Supply Current for a TTL High Input (ViN = 3.4V) 

Dh = Duty Cycle for TTL Inputs High 

Nt = Number of TTL Inputs at Dh 

IccD = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 

fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices) 

fi = Input Frequency 

Ni = Number of Inputs at fi 

All currents are in miliiamps and all frequencies are in megahertz. 
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IDT54/74FCT620/623T/AT/CT 

FAST CMOS OCTAL BUS TRANSCEIVERS (3-STATE) 



SWITCHING CHARACTERISTICS OVER OPERATING RANGE FOR FCT620T/AT/CT 








Symbol 


Parameter 


Condition(^) 


54/74FCT620T 


54/74FCT620AT 


54/74FCT620CT 


Unit 


Com'!. 


Mil. 


Com'l. 


Mil. 


Com'l. 


Mil. 


Min.W 


Max. 


Min.W 


Max. 


Min.w 


Max. 


Min.W 


Max. 


MIn.w 


Max. 


Min.w 


Max. 


tPLH 
tPHL 


Propagation Delay 
An to Bn 


CL = 50pF 

RL = soon 


1.5 


7.0 


1.5 


8.0 


1.5 


5.2 


1.5 


6.0 


1.5 


4.5 


1.5 


5.1 


ns 


tPLH 
tPHL 


P^ropagation Delay 
Bn to An 


1.5 


7.0 


1.5 


8.0 


1.5 


5.2 


1.5 


6.0 


1.5 


4.5 


1.5 


5.1 


ns 


tPZH 
tPZL 


Output Enable Time 
GBA to An 


1.5 


9.0 


1.5 


10.0 


1.5 


7.0 


1.5 


8.0 


1.5 


6.1 


1.5 


6.9 


ns 


tPHZ 

tPLZ 


Output Disable Time 
GBA to An 


1.5 


8.0 


1.5 


9.0 


1.5 


6.5 


1.5 


7.4 


1.5 


5.6 


1.5 


6.4 


ns 


tPZH 
tPZL 


Output Enable Time 
GAB to Bn 


1.5 


9.0 


1.5 


10.5 


1.5 


7.0 


1.5 


8.0 


1.5 


6-1 


1.5 


6.9 


ns 


tPHZ 
tPLZ 


Output Disable Time 
GAB to Bn 


1.5 


8.0 


1.5 


9.0 


1.5 


6.5 


1.5 


7.4 


1.5 


5.6 


1.5 


6.4 


ns 



SWITCHING CHARACTERISTICS OVER OPERATING RANGE FOR FCT623T/AT/CT 








Symbol 


Parameter 


Condition(i) 


54/74FCT623T 


54/74FCT623AT 


54/74FCT623CT 


Unit 


Com'l. 


Mil. 


Com'l. 


Mil. 


Com'l. 


Mil. 


Min.w 


Max. 


MIn.w 


Max. 


Min.w 


Max. 


Min.f^ 


Max. 


Min.f^ 


Max. 


Min.w 


Max. 


tPLH 
tPHL 


Propagation Delay 
An to Bn 


Cl = SOpF 
Rl = soon 


1.5 


7.5 


1.5 


9.0 


1.5 


5.5 


1.5 


6.3 


1.5 


4.8 


1.5 


5.4 


ns 


tPLH 
tPHL 


Propagation Delay 
Bn to An 


1.5 


7.5 


1.5 


9.5 


1.5 


5.5 


1.5 


6.3 


1.5 


4.8 


1.5 


5.4 


ns 


tPZH 
tPZL 


Output Enable Time 
GBA to An 


1.5 


9.0 


1.5 


10.0 


1.5 


7.0 


1-5 


8.0 


1.5 


6.1 


1.5 


6.9 


ns 


tPHZ 
tPLZ 


Output Disable Time 
GBA to An 


1.5 


8.0 


1.5 


9.0 


1.5 


6.5 


1.5 


7.4 


1.5 


5.6 


1.5 


6.4 


ns 


tPZH 
tPZL 


Output Enable Time 
GAB to Bn 


1.5 


9.0 


1.5 


10.5 


1.5 


7.0 


1.5 


8.0 


1.5 


6.1 


1.5 


6.9 


ns 


tPHZ 
tPLZ 


Output Disable Time 
GAB to Bn 


1.5 


8.0 


1.5 


9.0 


1.5 


6.5 


1.5 


7.4 


1.5 


5.6 


1.5 


6.4 


ns 



NOTES: 

1 . See test circuit and waveforms. 

2. Minimum limits are guaranteed but not tested on Propagation Delays 
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Integrated Device Technology, Inc. 



FAST CMOS 

OCTAL BUS TRANSCEIVER 

(OPEN DRAIN) 



IDT54/74FCT621T/AT 
IDT54/74FOT622T/AT 



FEATURES: 

• 1DT54/74FCT621T/622T equivalent to FAST™ speed 
. IDT54/74FCT621 AT/622AT 25% faster than FAST 

speed 

• Equivalent to FAST output drive over full temperature 
and voltage supply extremes 

• loL = 64mA (commercial) and 48mA (military) 

• CMOS power levels (1 m W typ. static) 

• TTL input and output level compatible 

• Substantially lower input current levels than FAST 
(5piA max.) 

• Power Down Disable feature 

• JEDEC standard pinoutfor DIP and LCC 

• Product available in Radiation Tolerant and Radiation 
Enhanced versions 

• Military product compliant to MIL-STD-883, Class B 



DESCRIPTION: 

The IDT54/74FCT621T/AT is an octal transceiver with 
non-inverting Open-Drain bus compatible outputs in both 
send and receive directions. The B bus outputs are capable 
of sinking 64mA providing very good capacitive drive 
characteristics. These octal bus transceivers are designed for 
asynchronous two-way communication between data buses. 
The control function implementation allows for maximum 
flexibility in timing. The IDT54/74FCT622T/AT is the inverting 
option of the '621 . 



FUNCTIONAL BLOCK DIAGRAM ^^^ 

GBA — o|> 

GAB ^ 



PIN CONFIGURATIONS 



A1- 



L<^: 



Bi 



GAB L 
A1 C 
A2 C 
A3 C 
A4 L 
As C 
As E 
A7 C 
As C 

GND C 



A2-A8 




B2-B8 



FCT621T 



NOTE: 

1. The FCT622T is the inverting option of FCT621T. 
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CEMOS is a trademaik of Integrated Device Technology, Inc. 
FAST is a trademark of National Semiconductor Co. 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



MAY 1992 



ei 992 Integrated Device Technology, Inc. 
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DSC.4222/2 
1 



IDT54/74FCT621T/AT, IDT54/74FCT622T/AT 

FAST CMOS OCTAL BUS TRANSCEIVER (OPEN DRAIN) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



PIN DESCRIPTION 



Pin Names 


Description 


GBA, GAB 


Enable Inputs 


Ai -As 


A Inputs or Open-drain Outputs 


Bi- Bs 


B Inputs or Open-drain Outputs 



FUNCTION TABLE^^) 



Enable Inputs 


Function | 


GBA 


GAB 


'FCT621T 


'FCT622T 


L 


L 


B data to A bus 


B data to A bus 


H 


H 


A data to B bus 


A data to B bus 


H 


L 


OFF 


OFF 


L 


H 


B data to A bus 
A data to B bus 


B data to A bus 
A data to B bus 



NOTE: 2538 

1. H = HIGH Voltage Level. 

L = LOW Voltage Level. 

OFF = HIGH if pull-up resistor is connected to Open-Drain output. 



ABSOLUTE MAXIMUM RATINGS<^^ 



Symbol 


Rating 


Commercial 


Military 


Unit 


VTERm(2) 


Terminal Voltage 
witti Respect 
toGND 


-0.5 to +7.0 


-0.5 to +7.0 


V 


Vterm(^) 


Terminal Voltage 
witii Respect 
toGND 


-0.5 to VCC 


-0.5 to Vcc 


V 


Ta 


Operating 
Temperature 


to +70 


-55 to +125 


°c 


Tbias 


Temperature 
Under Bias 


-55 to +125 


-65 to +135 


°c 


TSTG 


Storage 
Temperature 


-55 to +125 


-65 to +150 


°c 


PT 


Power Dissipation 


0.5 


0.5 


w 


lOUT 


DC Output Current 


120 


120 


mA 



NOTES: 2538tbi03 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. No terminal voltage 
may exceed Vcc by +0.5V unless othenwise noted. 

2. Inputs and Vcc terminals. 

3. Outputs and I/O terminals. 



CAPACITANCE (Ta = +25°C, f = 1 .OMHz) 



Symbol 


Parameter^^' 


Conditions 


Typ. 


Max. 


Unit 


CiN 


Input Capacitance 


VIN = ov 


6 


10 


PF 


Cl/0 


i/O Capacitance 


VOUT = ov 


8 


12 


PF 



NOTE: 2538 tbl 04 

1 . This parameter is measured at characterization but not tested. 
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IDT54/74FCT621T/AT, IDT54/74FCT622T/AT 

FAST CMOS OCTAL BUS TRANSCEIVER (OPEN DRAIN) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 

Following conditions Apply Unless Othenwise Specified: 

Commercial: Ta = 0°C to +70°C, Voc = 5.0V ± 5%; Military: Ta = -55°C to +125°C, Voc = 5.0V ±10% 



Symbol 


Parameter 


Test Conditions'^' 


IViin. 


Typ<2> 


Max. 


Unit 


VlH 


Input HIGH Level 


Guaranteed Logic HIGH Level 


2.0 


— 


— 


V 


ViL 


Input LOW Level 


Guaranteed Logic LOW Level 


— 


— 


0.8 


V 


llH 


Input HIGH Current 


Voc = Max 
Vi = 2.7V 


Except I/O Pins 


— 


— 


5 


HA 


I/O Pins 


— 


— 


15 


IlL 


Input LOW Current 


Voc = Max 
Vi = 0.5V 


Except I/O Pins 


— 


— 


-5 


HA 


I/O Pins 


— 


— 


-15 


ll 


Input HIGH Current 


Voc = Max., Vi = Voc (Max.) 


— 


— 


20 


HA 


ViK 


Clamp Diode Voltage 


Vcc= Min., lN=-18mA 


— 


-0.7 


-1.2 


V 


lOFF 


Power Down Disable 


Voc = GND 
Vo = 4.5V 


— 


— 


100 


HA 


lOH 


Output HIGH Current 


Voc = Max. 
ViN = ViH or ViL 


VoH = Vcc (Max.) 


— 


— 


20 


^A 


Vol 


Output LOW Voltage 
(B Bus) 


Voc = Min. 
ViN = ViHor ViL 


IOL = 48mAMIL.'^) 
loL = 64mA COM'L. 


— 


0.3 


0.55 


V 


Vol 


Output LOW Voltage 
(A Bus) 


Vcc= Min. 
ViN = ViH or ViL 


IOL = 32mAMIL''*> 
loL = 48mA COM'L. 


— 


0.3 


0.5 


V 


Vh 


Input Hysteresis 


— 


— 


200 


— 


mV 


Ice 


Quiescent Power Supply 
Current'^) 


Voc = max., Vin = GND or Vcc 


— 


0.2 


1.5 


mA 



NOTES: 2538tbl05 

1 . For conditions shown as Max. or IVIin., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at Vcc = 5.0V, +25''C ambient and maximum loading. 

3. This test is performed with outputs preconditioned to the LOW state. Ice with outputs preconditioned to the HIGH state is guaranteed when the outputs 
are forced to Vcc or GND. 

4. These are maximum Iol values per output, for 8 outputs turned on simultaneously. Total maximum lot (all outputs) is 51 2mA for commercial and 
384mA for military. Derate Iol for number of outputs exceeding 8 turned on simultaneously. 
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IDT54/74FCT621T/AT, IDT54/74FCT622T/AT 

FAST CMOS OCTAL BUS TRANSCEIVER (OPEN DRAIN) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



POWER SUPPLY CHARACTERISTICS 



Symbol 


Parameter 


Test Conditions<^^ 


Min. 


Typ.(^ 


Max. 


Unit 


Alec 


Quiescent Power Supply Current 
TIL inputs HIGH 


Vcc = Max. 
ViN = 3.4V(3) 


— 


0.5 


2.0 


mA 


ICCD 


Dynamic Power Supply Current^'*^ 


Vcc = Max. 

Outputs Open 

GBA = GAB = GNDorVcc 

One input Toggling 

50% Duty Cycle 


ViN = Vcc 
ViN = GND 




0.15 


0.25 


mA/MHz 


Ic 


Total Power Supply Current'®'^^ 


Vcc = Max. 

Outputs Open 

GBA = GAB = GNDorVcc 

One Bit Toggling 

atfi=10MHz 

50% Duty Cycle 


ViN = Vcc 
ViN =GND 


— 


1.7 


4.0 


mA 


ViN =3.4V 
ViN =GND 




2.0 


5.0 


Vcc = Max. 

Outputs Open 

GBA = GAB = GND or Vcc 

Eigiit Bits Toggling 

at fi = 2.5MHz 

50% Duty Cycle 


ViN = Vcc 
ViN =GND 


— 


3.2 


6.5(5) 


ViN =3.4V 
ViN =GND 


— 


5.2 


14.5(5) 



NOTES: 

1 . For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at Vcc = 5.0V, +25°C ambient. 

3. Per TTL driven input (Vin = 3.4V); all other Inputs at Vcc or GND. 

4. This parameter is not directly testable, but Is derived for use in Total Power Supply Calculations. 

5. Values for these conditions are examples of the Ice formula. These limits are guaranteed but not tested. 

6. lO = IQUIESCENT + llNPUTS + IDYNAMIC 

Ic = Icc + Alec DhNt + IccD (fcp/2 + fiNi) 

Ice = Quiescent Current 

Alee = Power Supply Current for a TTL High Input (Vin = 3.4V) 

Dh = Duty Cycle for TTL Inputs High 

Nt = Number of TTL Inputs at Dh 

IccD = Dynamic Current Caused by an Output Transition Pair (HLH or LHL) 

fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices) 

fi = Input Frequency 

Ni = Number of Inputs at fi 

All currents are in milllamps and all frequencies are In megahertz. 

7. This test is performed with outputs tied to GND through a pull-down resistor. 
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IDT54/74FCT621T/AT, IDT54/74FCT622T/AT 

FAST CMOS OCTAL BUS TRANSCEIVER (OPEN DRAIN) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



SWITCHING CHARACTERISTICS OVER OPERATING RANGE - 


IDT54/74FCT621T/AT 






Symbol 


Parameter 


Condltlon<^) 


IDT54/74FCTG21T 


IDT54/74FCT621AT 


Unit 


Com'!. 


MIL 


Com'l. 


MIL 


Min.(2) 


Max. 


Min.<2) 


Max. 


Min.(2) 


Max. 


Mln.(2) 


Max. 


tPLH 


Propagation Delay A to B 


CL = SOpF 
Rl = soon 


S.5 


13.0 


5.5 


13.5 


5.5 


12.0 


5.5 


12.5 


ns 


tPHL 


1.S 


8.5 


1-5 


9.5 


1.5 


6.8 


1.5 


7.6 


tPLH 


Propagation Delay B to A 


5.S 


12.S 


5.5 


13.0 


5.S 


12.0 


5.5 


12.5 


ns 


tPHL 


1.5 


8.0 


1.5 


9.0 


1.5 


6.4 


1.5 


7.2 


tPLH 


Propagation Delay GBA to A 


5.S 


14.0 


5.5 


14.5 


5.5 


13.0 


5.5 


13.5 


ns 


tPHL 


1.5 


8.5 


1.5 


9.5 


1.5 


6.8 


1.5 


7.6 


tPLH 


Propagation Delay GAB to B 


5.5 


14.0 


5.5 


14.5 


5.5 


13.0 


5.5 


13.5 


ns 


tPHL 


1.5 


8.0 


1.5 


9.0 


1.5 


6.4 


1.5 


7.2 



SWITCHING CHARACTERISTICS OVER OPERATING RANGE - IDT54/74FCT622T/AT 



Symbol 


Parameter 


Condition*^) 


IDT54/74FCT622T 


IDT54/74FCT622AT 


Unit 


Com'l. 


Mil. 


Com'l. 


MIL 


MIn.(2) 


Max. 


Min.'2) 


Max. 


Min.(2) 


Max. 


Min.(2) 


Max. 


tPLH 


Propagation Delay A to B 


Cl = SOpF 
Rl = soon 


5.5 


13.5 


5.5 


14.0 


5.5 


12.0 


5.5 


12.5 


ns 


tPHL 


1.S 


8.0 


1.5 


9.5 


1.5 


6.0 


1.5 


7.0 


tPLH 


Propagation Delay B toA 


5.5 


12.5 


5.5 


13.0 


5.5 


12.0 


5.5 


12.5 


ns 


tPHL 


1.5 


8.0 


1.5 


9.5 


1.5 


5.5 


1.5 


6.5 


tPLH 


Propagation Delay GBA to A 


5.5 


12.S 


5.5 


13.0 


5.5 


11.5 


5.5 


12.0 


ns 


tPHL 


1.5 


10.0 


1.5 


11.5 


1.5 


7.0 


1.5 


8.5 


tPLH 


Propagation Delay GAB to B 


6.0 


12.5 


6.0 


13.0 


6.0 


11.5 


6.0 


12.0 


ns 


tPHL 


1.5 


9.5 


1.5 


11.0 


1.5 


6.5 


1.5 


7.5 



NOTES: 

1 . See test circuit and waveforms. 

2. Minimum limits are guaranteed but not tested on Propagation Delays. 
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1*) 

Integrated Device Technology, Inc. 




HIGH-PERFORMANCE IDT54/74FCT821AT/BT/CT/DT 
CMOS BUS INTERFACE IDT54/74FCT823AT/BT/CT/DT 
RFGISTFRq IDT54/74FCT825AT/BT/CT 

IP^g^^^^P^^g26AT/BT/CT 



FEATURES: 

• Fastest CMOS logic family available 

• A, B, C and D speed grades with 4.2ns tPD 

• Available in DIP, SOIC, SSOP, CERPACK and LCC 
packages 

• High-speed parallel registers with positive edge-triggered 
D-type flip-flops 

• Buffered co mmon Clock Enable (EN) and asynchronous 
Clear input (CLR) 

• lOL = 48mA (commercial) and 32mA (military) 

• Clamp diodes on all inputs for ringing suppression 

• CMOS power levels (1 mW typ. static) 

• True TTL input and output compatibility 

— VOH = 3.3V (typ.) 

— Vol = 0.3V (typ.) 

• Substantially lower input current levels than AMD's bipolar 
Am29800 series (5|iA max.) 

• Product available in Radiation Tolerant and Radiation 
Enhanced versions 

• Military product compliant to MIL-STD-883, Class B 

• Meet or exceed JEDEC Standard 18 specifications 



DESCRIPTION: 

The IDT54/74FCT800 seriesis built using advanced 
CEMOS™, a dual metal CMOS technology. 

The IDT54/74FCT820 series bus interface registers are 
designed to eliminate the extra packages required to buffer 
existing registers and provide extra data width for wider 
address/data paths or buses carrying parity. The IDT54/ 
74FCT821 AT/BT/CT/DT are buffered, 1 0-bit wide versions of 
the popular '374 function. The IDT54/74FCT823AT/BT/CT/ 
DT are 9-b it wid e buffered registers with Clock Enable (EN) 
and Clear (CLR) -ideal for parity bus interfacing in high-per- 
formance microprogrammed systems. The IDT54/ 
74FCT825AT/BT/CT and IDT54/74FCT826AT/BT/CT are 8- 
bit buffered registers with all the '823 controls plus multiple 
enables (0E1, 0E2, 0E3) to allow multiuser control of the 
interface, e.g., CS, DMA and RD/WR. They are ideal for use 
as an output port requiring high lOL/IOH. 

All of the IDT54/74FCT800 high-performance interface 
family are designed for high-capacitance load drive capability, 
while providing low-capacitance bus loading at both inputs 
and outputs. All inputs have clamp diodes and all outputs are 
designed for low-capacitance bus loading in high-impedance 
state. 
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IDT54/74FCT821/823AT/BT/CT/DT,825/826AT/BT/CT 
HIGH-PERFORMANCE CMOS BUS INTERFACE REGISTERS 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



PIN CONFIGURATIONS 
IDT54/74FCT821T 10-BIT REGISTER 
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IDT54/74FCT821/823AT/BT/CT/DT, 825/826AT/BT/CT 
HIGH-PERFORMANCE CMOS BUS INTERFACE REGISTERS 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



PRODUCT SELECTOR GUIDE 





Device 




10-Bit 


g-Bit 


8-Blt 


Non-inverting 


FCT821AT/BT/CT/DT 


FCT823AT/BT/CT/DT 


FCT825AT/BT/CT 


Inverting 






FCT826AT/BT/CT 



PIN DESCRIPTION 



Names 


I/O 


Description 


Dl 


1 


The D flip-flop data inputs. 


CLR 


1 


When the clear input is LOW and OE is 
LOW, the Ql outputs are LOW. When 
the clear input is HIGH, data can be 
entered into the register. 


CP 


1 


Clock Pulse for the Register; enters 
data into the register on the LOW-to- 
HIGH transition. 


Yl 





The register 3-state outputs. 


EN 


1 


Clock Enable. When the clock enable is 
LOW, data on the D i input is transferred 
to the 01 output on the LOW-to-HIGH 
clock transition. When the clock enable 
is HIGH, the Ql outputs do not change 
state, regardless of the data or clock 
input transitions. 


OE 


1 


Output Control. When the OE input is 
HIGH, the Y i outputs are in the high- 
impedance state. When the OE input is 
LOW, the TRUE register data is present 
at the Yl outputs. 



FUNCTION TABLE^^^ 
IDT54/74FCT821/823/825T 



inputs 


Interna!/ 
Outputs 


Function 


OE 


CLR 


EN 


Dl 


CP 


Ql 


Yl 


H 


H 


L 


L 


t 


L 


Z 


HighZ 


H 


H 


L 


H 


T 


H 


Z 




H 


L 


X 


X 


X 


L 


z 


Clear 


L 


L 


X 


X 


X 


L 


L 




H 


H 


H 


X 


X 


NC 


z 


Hold 


L 


H 


H 


X 


X 


NO 


NC 




H 


H 


L 


L 


T 


L 


z 


Load 


H 


H 


L 


H 


t 


H 


z 




L 


H 


L 


L 


t 


L 


L 




L 


H 


L 


H 


t 


H 


H 





NOTE: 

1. H = HIGH 
L = LOW 
X = Don't Care 
NO = No Change 
T = LOW-to-HIGH Transition 
Z = High Impedance 



FUNCTION TABLE^^^ 
IDT54/74FCT826T 



inputs 


internal/ 
Outputs 


Function 


OE 


CLR 


EN 


Dl 


CP 


Ql 


Yl 


H 


H 


L 


L 


t 


H 


Z , 


HighZ 


, H 


H 


L 


H 


t 


L 


T 




H 


L 


X 


X 


X 


L 


Z 


Clear 


L 


L 


X 


X 


X 


L 


L 




. H 


H 


H 


X 


X 


NC 


Z 


Hold 


L 


H 


H 


X 


X 


NC 


NC 




H 


H 


L 


L 


t 


H 


Z 


Load 


H 


H 


L 


H 


t 


L 


z 




L 


H 


L 


L 


t 


H 


H 




L 


H 


L 


H 


t 


L 


L 





NOTE: 

1. H = HIGH 
L= LOW 
X = Don't Care 
NC = No Change 
T = LOW-to-HIGH Transition 
Z = High Impedance 
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IDT54/74FCT021/823AT/BT/CT/DT,825/826AT/BT/CT 
HIGH-PERFORMANCE CMOS BUS INTERFACE REGISTERS 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



ABSOLUTE MAXIMUM RATINGS^^) 



CAPACITANCE (Ta = +25°C, f = 1 .OMHz) 



Svmboi 


Ratinq 


Commercial 


Military 


Unit 


Vterm(2) 


Terminal Voltage 
with Respect to 
GND 


-0.5 to +7.0 


-0.5 to +7.0 


V 


Vterm(3) 


Terminal Voltage 
with Respect to 
GND 


-0.5 to Vcc 


-0.5 to Vcc 


V 


Ta 


Operating 
Temperature 


to +70 


-55 to +125 


°C 


Tbias 


Temperature 
Under Bias 


-55 to +125 


-65 to +135 


°c 


TSTG 


Storage 
Temperature 


-55 to +125 


-65 to +150 


°c 


Pt 


Power Dissipation 


0.5 


0.5 


w 


lOUT 


DC Output 
Current 


120 


120 


mA 



Symbol 


Parameter^'') 


Conditions 


Typ. 


Max. 


Unit 


GIN 


Input 
Capacitance 


ViN = ov 


6 


10 


PF 


GOUT 


Output 
Capacitance 


VOUT=0V 


8 


12 


PF 



NOTE: 

1 . This parameter is measured at characterization but not tested. 



NOTES: 2567tbl04 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. No terminal voltage 
may exceed Vcc by +0.5V unless othenvise noted. 

2. Input and Vcc terminals only. 

3. Outputs and 1/0 terminals only. 

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 

Following Conditions Apply Unless Otherwise Specified: 

Commercial: Ta = 0°C to +70°C, Vgc = 5.0V ± 5%; Military: Ta = -55°C to +125°C, Vcc 



5.0V ±10% 



Symbol 


Parameter 


Test Condlllons(i) 


Min. 


Typ-W 


Max. 


Unit 


VlH 


Input HIGH Level 


Guaranteed Logic HIGH Level 


2.0 




— 


V 


VIL 


Input LOW Level 


Guaranteed Logic LOW Level 


— 


— 


0.8 


V 


llH 


Input HIGH Current 


Vcc = Max. 


Vi = 2.7V 


— 


— 


5 


HA 


IlL 


Input LOW Current 


Vcc = Max. 


Vl = 0.5V 


— 


— 


-5 


mA 


lOZH 


High Impedance Output Current 


Vcc = Max. 


V0 = 2.7V 


— 


— 


10 


HA 


lOZL 


VO = 0.5V 


— 


— 


-10 


II 


Input HIGH Current 


Vcc = Max., Vi = Vcc (Max.) 


— 


— 


20 


mA 


VIK 


Clamp Diode Voltage 


Vcc = Min., In = -18mA 


— 


-0.7 


-1.2 


V 


los 


Short Circuit Current 


Vcc = Max.(3),Vo = GND 


-60 


-120 


-225 


mA 


VOH 


Output HIGH Voltage 


Vcc = Min. 
ViN = ViHorViL 


lOH = -6mA MIL. 
lOH = -8mA COM'L. 


2.4 


3.3 


— 


V 


IOH = -12mA MIL. 
IOH= -15mA COM'L. 


2.0 


3.0 


— 


V 


Vol 


Output LOW Voltage 


Vcc = Min. 
ViN = ViHorVlL 


loL = 32mA MIL. 
loL = 48mA COM'L. 


— 


0.3 


0.5 


V 


Vh 


Input Hysteresis 


— 


— 


200 


— 


mV 


Ice 


Quiescent Power Supply Current 


Vcc = Max. 

ViN = GND or Vcc 


— 


0.2 


1.5 


mA 



NOTES: 

1. For conditions 

2. Typical values 

3. Not more than 



shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

are at Vcc = 5.0V, +25°C ambient and maximum loading. 

one output should be shorted at one time. Duration of the short circuit test should not exceed one second. 
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IDT54/74FCT821/823AT/BT/CT/DT,825/826AT/BT/CT 
HIGH-PERFORMANCE CMOS BUS INTERFACE REGISTERS 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



POWER SUPPLY CHARACTERISTICS 



Symbol 


Parameter 


Test Conditlons(i) 


MIn. 


TYp/2) 


Max. 


Unit 


Alec 


Quiescent Power Supply Current 
TTL Inputs HIGH 


Vcc = Max. 
ViN = 3.4V(3) 


— 


0.5 


2.0 


mA 


ICCD 


Dynamic Power Supply Current*'*) 


Vcc = Max. 
Outputs Open 
OE = EN = GND 
One Input Toggling 
50% Duty Cycle 


ViN = Vcc 
ViN = GND 




0.15 


0.25 


mA/ 
MHz 


Ic 


Total Power Supply Current(^) 


Vcc = Max. 
Outputs Open 
fcp= 10MHz 
50% Duty Cycle 
OE = EN = GND 
One Bit Toggling 
at fi = 5MHz 
50% Duty Cycle 


ViN = Vcc 
ViN = GND 




1,7 


4.0 


mA 


ViN = 3.4V 
ViN = GND 




2.2 


6.0 


Vcc = Max. 
Outputs Open 
fcp= 10MHz 
50% Duty Cycle 
OE = EN = GND 
Eight Bits Toggling 
at fi = 2.5MHz 
50% Duty Cycle 


ViN = Vcc 
ViN = GND 




4.0 


7.8(5) 


ViN = 3.4V 
ViN = GND 




6.2 


16.8(5) 



NOTES: 

1 . For conditions shown as Max. or MIn., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at Vcc = 5.0V, +25°C ambient. 

3. Per TTL driven input (ViN = 3.4V); all other inputs at Vcc or GND. 

4. This parameter is not directly testable, but is derived for use in Total Power Supply Calculations. 

5. Values for these conditions are examples of the Ice formula. These limits are guaranteed but not tested. 

6. Ic = Iquiescent + Iinputs + Idynamic 

Ic = Ice + Alec DhNt + ICCD (fcp/2 + fiNi) 

Ice = Quiescent Current 

Alee = Power Supply Current for a TTL High Input (ViN = 3.4V) 

Dh = Duty Cycle for TTL Inputs High 

Nt = Number of TTL Inputs at Dh 

IccD = Dynamic Current Caused by an Input Transition Pair {HLH or LHL) 

fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices) 

fi = Input Frequency 

Ni = Number of Inputs at fi 

All currents are In milliamps and all frequencies are in megahertz. 
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IDT54/74FCT821/823AT/BT/CT/DT, 825/826AT/BT/CT 
HIGH-PERFORMANCE CMOS BUS INTERFACE REGISTERS 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



SWITCHING CHARACTERISTICS OVER OPERATING RANGE 



Symbol 


Parameter 


Condition^) 


FCT821AT-826AT 


FCT821BT-826BT 


Unit 


Com'!. 


Mil. 


Com'l. 


Mil. 


Mln.(2) 


Max. 


Mln.(2) 


Max. 


Min.<2) 


Max. 


Min.(2) 


Max. 


tPLH 
tPHL 


Propagation Delay 
OP toYl(OE = LOW) 


Cl = SOpF 
Rl = soon 


1.S 


10.0 


1.5 


11.5 


1.S 


7.5 


1.5 


8.5 


ns 


Cl = 300pFW 
Rl = soon 


1.5 


20.0 


1.5 


20.0 


1.5 


15.0 


1.5 


16.0 


tsu 


Set-up Time HIGH or LOW 
Dl to OP 


Cl = SOpF 
Rl = soon 


4.0 


— 


4.0 


— 


3.0 


— 


3.0 


— 


ns 


tH 


Hold Time HIGH or LOW 
Dl to OP 


2.0 


— 


2.0 


— 


1.5 


— 


1.S 


— 


ns 


tsu 


Set-up Time HIGH or LOW 
EN to OP 


4.0 


— 


4.0 


— 


3.0 


— 


3.0 


— 


ns 


tH 


Hold Time HIGH or LOW 
EN to CP 


2.0 


— 


2.0 


— 





— 





— 


ns 


tPHL 


Propagation Delay, CLR to Yi 


1.S 


14.0 


1.5 


15.0 


1.S 


9.0 


1.5 


9.5 


ns 


tREM 


Recovery Time CLR to CP 


6.0 


— 


7.0 


— 


6.0 


— 


6.0 


— 


ns 


tw 


Clock Pulse Width 
HIGH or LOW 


7.0 


— 


7.0 


— 


6.0 


— 


6.0 


— 


ns 


tw 


CLR Pulse Width LOW 


6.0 


— 


7.0 


— 


6.0 


— 


6.0 


— 


ns 


tPZH 
tPZL 


Output Enable Time OE toYi 


Cl = SOpF 
Rl = soon 


1.S 


12.0 


1.5 


13.0 


1.5 


8.0 


1.5 


9.0 


ns 


Cl = SOOpFW 
Rl = soon 


1.5 


23.0 


1.5 


25.0 


1.S 


15.0 


1.5 


16.0 


tPHZ 
tPLZ 


Output Disable Time OE 
toYi 


Cl = SpFW 
Rl = soon 


1.5 


7.0 


1.5 


8.0 


1.5 


6.5 


1.5 


7.0 


ns 


Cl = SOpF 
Rl = soon 


1.5 


8.0 


1.5 


9.0 


1.S 


7.5 


1.S 


8.0 



NOTES: 

1 . See test circuit and waveforms. 

2. Minimum limits are guaranteed but not tested on Propagation Delays. 

3. This parameter is guaranteed but not tested. 

4. This condition is guaranteed but not tested. 
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IDT54/74FCT821/823AT/BT/CT/DT,825/826AT/BT/CT 
HIGH-PERFORMANCE CMOS BUS INTERFACE REGISTERS 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



SWITCHING CHARACTERISTICS OVER OPERATING RANGE 



Symbol 


Parameter 


Condltlon(i) 


FCT821CT-826CT 


FCT821DT 


FCT823DT 


Unit 


Com'l. 


Mil. 


Com'l. 


Com'!. 


Min.(2) 


Max. 


Min.(2) 


Max. 


Min.(2) 


Max. 


Mln.(2) 


Max. 


tPLH 
tPHL 


Propagation Delay 
OP toYl(OE = LOW) 


Cl = SOpF 
Rl = soon 


1.S 


6.0 


1.5 


7.0 


1.5 


4.2 


1.5 


5.0 


ns 


Cl = aoopFt") 
Rl = soon 


1.5 


12.5 


1.5 


13.5 


1.5 


8.0 


1.5 


8.5 


tsu 


Set-up Time HIGH or LOW 
Dl to OP 


Cl = SOpF 
Rl = soon 


3.0 


— 


3.0 


— 


2.0 


— 


2.0 


— 


ns 


tH 


Hold Time HIGH or LOW 
Dl to OP 


1.5 


— 


1.5 


— 


1.0 


— 


1.0 


— 


ns 


tsu 


Set-up Time HIGH or LOW 
EN to OP 


3.0 


— 


3.0 


— 


3.0 


— 


3.0 


— 


ns 


tH 


HoW Time HIGH or LOW 
EN to OP 





— 





— 





— 





— 


ns 


tPHL 


Propagation Delay, CLR to Yi 


1.5 


8.0 


1.5 


8.5 


1.5 


5.0 


1.5 


5.0 


ns 


tREM 


Recovery Time CLR to CP 


6.0 


— 


6.0 


— 


3.0 


— 


3.0 


— 


ns 


tw 


Clock Pulse Width 
HIGH or L0W(3) 


6.0 


— 


6.0 


— 


3.0 


— 


3.0 


— 


ns 


tw 


CLR Pulse Width LOW'^' 


6.0 


— 


6.0 


— 


3.0 


— 


3.0 


— 


ns 


tPZH 
tPZL 


Output Enable Time OE to Yi 


Cl = SOpF 
Rl = soon 


1.5 


7.0 


1.5 


8.0 


1.5 


4.8 


1.5 


4.8 


ns 


Cl = 300pF(4) 
Rl = soon 


1.5 


12.5 


1.5 


13.5 


1.5 


9.0 


1.5 


9.0 


tPHZ 
tPLZ 


Output Disable Time OE 
toYi 


Cl = spF(4) 
Rl = soon 


1.5 


6.0 


1.5 


6.0 


1.5 


4.0 


1.5 


4.0 


ns 


Cl = sopF 
Rl = soon 


1.5 


6.5 


1.5 


6.5 


1.5 


4.0 


1.5 


4.0 



NOTES: 

1 . See test circuit and waveforms. 

2. Minimum limits are guaranteed but not tested on Propagation Delays. 

3. This parameter is guaranteed but not tested. 

4. This condition is guaranteed but not tested. 
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Integrated Device Technology, Inc. 




FAST CMOS 1 0-BIT IDT54/74FCT827AT/BT/CT/DT 
BUFFERS IDT54/74FCT828AT/BT/CT 



FEATURES: 

Fastest CMOS logic family available 

A, B, C and D speed grades with 3.8ns tPD 

Available in DIP, SOIC, SSOP, CERPACK and LCC 

packages 

iOL = 48mA (commercial), and 32mA (military) 

Clamp diodes on all inputs for ringing suppression 

CMOS power levels (1 mW typ. static) 

True TTL input and output level compatible 

Substantially lower input current levels than AMD's 

bipolar Am29800 series (5|j.A max.) 

Product available in Radiation Tolerant and Radiation 

Enhanced versions 

Military product compliant to MIL-STD-883, Class B 



DESCRIPTION: 

The IDT54/74FCT800 series is built using advanced 
CEMOS™, a dual metal CMOS technology. 

The IDT54/74FCT827AT/BT/CT/DTand IDT54/74FCT828- 
AT/BT/CT 10-bit bus drivers provide high-performance bus 
interface buffering for wide data/address paths or buses 
carrying parity. The 10-bit buffers have NAND-ed output 
enables for maximum control flexibility. 

All of the I DT54/74FCT800 high-performance interface 
family are designed for high-capacitance load drive capability, 
while providing low-capacitance bus loading at both inputs 
and outputs. All inputs have clamp diodes and all outputs are 
designed for low-capacitance bus loading in high-impedance 
state. 




D9 OEi OE2 

2573 env* 01 



PRODUCT SELECTOR GUIDE 





10-Bit Buffer 


Non-inverting 


IDT54/74FCT827AT/BT/CT/DT 


Inverting 


IDT54/74FCT828AT/BT/CT 



CEMOS is a trademark of Integrated Device Technology, Inc. 
FAST Is a trademaric of National Semiconductor Co. 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



MAY 1992 



©1 992 Integrated Device Technology, Inc. 
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IDT54/74FCT827AT/BT/CT/DT, IDT54/74FCT828AT/BT/CT 
HIGH-PERFORMANCE CMOS BUFFERS 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



PIN CONFIGURATIONS 



LOGIC SYMBOL 



OEid 
Do [I 2 
Did 3 
D2[Z4 
DaQS 
D4CI6 
D5[I7 
Decs 
D7IZ9 
Da CIO 

D9C:11 
GND [^ 12 



24Z]Vcc 
23I]Yo 
22Z]Yi 
21 Z]Y2 
20 ^Y3 
S024-2i9-]Y4 

S024-7*18^Y5 
* 17ZIY6 
16 ^Y7 
15I]Yb 
14I]Y9_ 
13Z10E2 



P24-1 
D24-1 



E24-1 



DIP/SOIC/SSOP/CERPACK 
TOP VIEW 

* FCT827AT/BT/CT/DTonly. 

PIN DESCRIPTION 



INDEX 



Q Q IqZ >>-> 




YO-9 



2573 cnv* 02-04 



Names 


I/O 


Description 


OEl 


1 


When both are LOW the outputs are 
enabled. When either one or both are 
HIGH the outputs are Hlqh Z. 


Dl 


1 


10-bit data input. 


Yl 





1 0-bit data output. 



FUNCTION TABLES 
IDT54/74FCT827T(NON-INVERTING)(^) 



IDT54/74FCT828T (INVERTING)^^) 



Inputs 


Output 


Function 


OEl 0E2 Dl 


Yl 


L L L 
L L H 


L 
H 


Transparent 


H X X 
X H X 


Z 
Z 


Three-State 



NOTE: 

1. H = HIGH, L=LOW,X = 



Inputs 


Output 


Function 


OEl 0E2 Dl 


Yl 


L L L 
L L H 


H 

L 


Transparent 


H X X 
X H X 


Z 
Z 


Three-State 



Don't Care, Z = High Impedance 



NOTE: 

1. H = HIGH, 




L = LOW, X = Don't Care, Z = High Impedance 
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IDT54/74FCT827AT/BT/CT/DT, IDT54/74FCT828AT/BT/CT 
HIGH-PERFORMANCE CMOS BUFFERS 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



ABSOLUTE MAXIMUM RATINGS<^> 



Symbol 


Ratinq 


Commercial 


Militarv 


Unit 


Vterm(2) 


Terminal Voltage 
with Respect to 
GND 


-0.5 to +7.0 


-0.5 to +7.0 


V 


Vterm(3) 


Terminal Voltage 
with Respect to 
GND 


-0.5 to Vcc 


-0.5 to Vcc 


V 


Ta 


Operating 
Temperature 


to +70 


-55 to +125 


°c 


Tbias 


Temperature 
Under Bias 


-55 to +125 


-65 to +135 


°c 


TSTG 


Storage 
Temperature 


-55 to +125 


-65 to +150 


°c 


Pt 


Power Dissipation 


0.5 


0.5 


w 


lOUT 


DC Output 
Current 


120 


120 


mA 



NOTES: 2573 tbi 05 

1. stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. No terminal voltage 
may exceed Vcc by +0.5V unless othen/vise noted. 

2. Input and Vcc terminals only. 

3. Outputs and I/O terminals only. 



CAPACITANCE (Ta = +25°C, f = .1 .OMHz) 



Symbol 


Parameter(^) 


Conditions 


Typ. 


Max. 


Unit 


CiN 


Input 
Capacitance 


ViN = ov 


6 


10 


PF 


COUT 


Output 
Capacitance 


VouT = ov 


8 


12 


PF 



NOTE: 2573tbl06 

1 . This parameter is measured at characterization but not tested. 



DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 

Following Conditions Apply Unless Otherwise Specified: 

Commercial: Ta = O^C to +70''C, Vcc = 5.0V ± 5%; Military: Ta = -SS^C to +125°C, Vcc= 5.0V ± 10% 



Symbol 


Parameter 


Test Condltlons<^) 


IVIIn. 


Typ.(2) 


Max. 


Unit 


VlH 


Input HIGH Level 


Guaranteed Logic HIGH Level 


2.0 




— 


V 


VIL 


Input LOW Level 


Guaranteed Logic LOW Level 


— 


— ■ 


0.8 


V 


IIH 


Input HIGH Current 


Vcc = Max. 


Vi = 2.7V 


— 


— 


5 


^A 


III 


Input LOW Current 


Vcc = Max. 


Vi = 0.5V 


— 


— 


-5 


^A 


lOZH 


High Impedance Output Current 


Vcc = Max. 


Vo = 2.7V 


— 


— 


10 


^A 


lOZL 


Vo = 0.5V 


— 


— 


-10 


ll 


Input HIGH Current 


Vcc = Max., Vi = Vcc (Max.) 


— 


— 


20 


HA 


VIK 


Clamp Diode Voltage 


Vcc = Min., lN = -18mA 


■ — 


-0.7 


-1.2 


V 


los 


Short Circuit Current 


Vcc = Max.(3),VQ=GND 


-60 


-120 


-225 


mA 


VOH 


Output HIGH Voltage 


Vcc = Min. 
ViN = ViHorViL 


IOH=-6mAMIL. 
loH = -8mA COM'L. 


2.4 


3.3 


— 


V 


|0H= -12mA MIL. 
IOH= -15mA COM'L. 


2.0 


3.0 


— 


V 


Vol 


Output LOW Voltage 


Vcc = Min. 
ViN = ViH or ViL 


loL = 32mA MIL. 
lOL = 48mA COM'L. 


— 


0.3 


0.5 


V 


Vh 


Input Hysteresis 


— 


— 


200 


— 


mV 


Ice 


Quiescent Power Supply Current 


Vcc = Max. 

ViN = GND or Vcc 


— 


0.2 


1.5 


mA 



NOTES: 

1. For conditions 

2. Typical values 

3. Not more than 



shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

are at Vcc = 5.0V, +25°C ambient and maximum loading. 

one output should be shorted at one time. Duration of the short circuit test should not exceed one second. 
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IDT54/74FCT827AT/BT/CT/DT, IDT54/74FCT828AT/BT/CT 
HIGH-PERFORMANCE CMOS BUFFERS 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



POWER SUPPLY CHARACTERISTIC 


:s 












Svmbol 


Parameter 


Test Conditlons(i) 


Min. 


TYp.P) 


Max. 


Unit 


Alec 


Quiescent Power Supply Current 
TTL Inputs HIGH 


Vcc = Max. 
VlN = 3.4V(3) 


— 


0.5 


2.0 


mA 


ICCD 


Dynamic Power Supply Current^ 


Vcc = Max. 
Outputs Open 
0E1=0E2 = GND 
One Input Toggling 
50% Duty Cycle 


ViN = Vcc . , 
ViN = GND 




0.15 


0.25 


mA/ 
MHz 


Ic 


Total Power Supply Current(^) 


Vcc = Max. 
Outputs Open 
fi = 10MHz 
50% Duty Cycle 
0E1 = 0E2 = GND 
One Bit Toggling 


ViN = Vcc 
ViN = GND 




1.7 


4.0 


mA 


ViN = 3.4V 
VlN = GND 


" 


2.0 


5.0 


Vcc = Max. 
Outputs Open 
fi = 2.5MHz 
50% Duty Cycle 
0E1=0E2 = GND 
Eight Bits Toggling 


,ViN = Vcc 
ViN = GND 


" 


3.2 


6.5(5) 


ViN = 3.4V 
ViN = GND 




5.2 


14.5(5) 



NOTES: 

1 . For conditions shown as Max. or Min. , use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at Vcc = 5.0V, +25°C ambient. 

3. Per TTL driven input (ViN= 3.4V); all other inputs at Vcc or GND. 

4. This parameter is not directly testable, but is derived for use in Total Power Supply calculations. 

5. Values for these conditions are examples of the Ice formula. These limits are guaranteed but not tested. 

6. Ic = IQUIESCENT + I INPUTS + IDYNAMIC 

Ic = Ice + Alec DhNt + ICCD (fCP/2 + fiNi) 

Ice = Quiescent Current 

Alee = Power Supply Current for a TTL High Input (ViN = 3.4V) 

Dh = Duty Cycle for TTL Inputs High 

Nt = Number of TTL Inputs at Dh 

IccD = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 

fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices) 

f i = Input Frequency 

Ni = Number of Inputs at fi 

All currents are in milliamps and all frequencies are in megahertz. 
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IDT54/74FCT827AT/BT/CT/DT, IDT54/74FCT828AT/BT/CT 
HIGH-PERFORMANCE CMOS BUFFERS 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



SWITCHING CHARACTERISTICS OVER OPERATING RANGE 



Symbol 


Parameter 


Condltlons(i) 


54/74FCT827AT/828AT 


54/74FCT827BT/828BT 


Unit 


Com'l. 


Mil. 


Com'l. 


Mil. 


Mln.W 


Max. 


Mln.« 


Max. 


Mln.W 


Max. 


MIn.(^ 


Max. 


tPLH 
tPHL 


Propagation Delay 
DitoYi 

IDTS4/74FCT827T (Non- 
inverting) 


Cl = SOpF 
Rl = soon 


1.S 


8.0 


1.5 


9.0 


1.5 


5.0 


1.5 


6.5 


ns 


Cl = 300pF(3) 

Rl = soon 


1.5 


15.0 


1.5 


17.0 


1.5 


13.0 


1.5 


14.0 


tPLH 
tPHL 


Propagation Delay 
DitoYi 

IDTS4/74FCT828T 
(Inverting) 


Cl = SOpF 
Rl = soon 


1.5 


9.0 


1.5 


10.0 


1.5 


5.5 


1.5 


6.5 


ns 


Cl = 300pF(3) 
Rl = soon 


1.S 


14.0 


1.5 


16.0 


1.5 


13.0 


1.5 


14.0 


tPZH 
tPZL 


OLitput Enable Time 
OEi to Yi 


Cl = SOpF 
Rl = soon 


1.5 


12.0 


1.5 


13.0 


1.S 


8.0 


1.5 


9.0 


ns 


Cl = 300pF(3) 
Rl = soon 


1.5 


23.0 


1.5 


25.0 


1.5 


15.0 


1.5 


16.0 


tPHZ 

tPLZ 


Output Disable Time 
OEi to Yi 


Cl = SpF(3) 

Rl = soon 


1.5 


9.0 


1.5 


9.0 


1.5 


6.0 


1.5 


7.0 


ns 


Cl = SOpF 
Rl = soon 


1.5 


10.0 


1.5 


10.0 


1.5 


7.0 


1.5 


8.0 



Symbol 


Parameter 


Conditions^) 


54/74FCT827CT/828CT 


54/74FCT827DT 


Unit 


Com'i. 


Mii. 


Com'l. 


IVIil. 


Mln.W 


Max. 


Mln.(^ 


Max. 


MIn.W 


Max. 


Mln.« 


Max. 


tPLH 
tPHL 


Propagation Delay 
DitoYi 

IDT54/74FCT827T (Non- 
inverting) 


Cl = SOpF 

Rl = soon 


1.5 


4.4 


1.5 


5.0 


1.5 


3.8 


— 


— 


ns 


Cl = 300pFP) 
Rl = soon 


1.5 


10.0 


1.5 


11.0 


1.5 


7.5 


— 


— 


tPLH 
tPHL 


Propagation Delay 
Di to Yi 

IDT54/74FCT828T 
(Inverting) 


Cl = SOpF 
Rl = soon 


1.5 


4.4 


1.5 


5.0 


— 


— 


— 


— 


ns 


Cl = 300pF(3) 

Rl = soon 


1.5 


10.0 


1.5 


11.0 


— 


— 


— 


— 


tPZH 

tPZL 


Output Enable Time 
OEi to Yi 


Cl = SOpF 
Rl = soon 


1.5 


7.0 


1.5 


8.0 


1.5 


5.0 


— 


— 


ns 


Cl = 300pF(3) 
Rl = soon 


1.5 


14.0 


1.5 


15.0 


1.5 


9.0 


— 


— 


tPHZ 
tPLZ 


Output Disable Time 
OEi to Yi 


CL = 5pF(3) 

Rl = soon 


1.5 


5.7 


1.5 


6.7 


1.5 


4.3 


— 


— 


ns 


Cl = SOpF 
Rl = soon 


1.5 


6.0 


1.S 


7.0 


1.5 


4.3 


— 


— 



NOTES: 

1 . See test circuit and waveforms. 

2. Minimum limits are guaranteed but not tested on Propagation Delays. 

3. These conditions are guaranteed but not tested. 
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Integrated Device Technology, Inc. 



HIGH-PERFORMANCE 
CMOS BUS INTERFACE 
LATCHES 



IDT54/74FCT841AT/BT/CT/DT 
IDT54/74FCT843AT/BT/CT 
IDT54/74FCT845AT/BT/CT 



FEATURES: 

• Fastest CMOS logic family available 

• A, B, C and D speed grades with 4.2ns tPD 

• Available in DIP, SOIC, SSOP, CERPACK and LCC 
packages 

• TRUE TTL input and output compatible 

- VOH = 3.3V (typ) 

- Vol = 0.3V (typ). 

• loL = 48mA (commercial) and 32mA (military) 

• Clamp diodes on all inputs for ringing suppression 

• CMOS power levels (1 m W typ. static) 

• Substantially lower input current levels than AMD's 
bipolar Am29800 series (5|iA max.) 

• Product available in Radiation Tolerant and Radiation 
Enhanced versions 

• Military product compliant to MlL-STD-883, Class B 

• Meet or exceed JEDEC Standard 1 8 specifications 



DESCRIPTION: 

The IDT54/74FCT800 series is built using advanced 
CEMOS™, a dual metal CMOS technology. 

The IDT54/74FCT840 Series bus interface latches are 
designed to eliminate the extra packages required to buffer 
existing latches and provide extra data width for wider 
address/data paths or buses carrying parity. The IDT54/ 
74FCT841 AT/BT/CT/DT are buffered, 1 0-bit wide versions of 
the popular '373 function. The I DT54/74FCT843 AT/BT/CT 
are 9- bit wide buffered latches with Preset (PRE) and Clear 
(CLR) - ideal for parity bus interfacing in high-performance 
systems. The IDT54/74FCT845AT/BT/CT are 8-bit buffered 
latches with all the '843 controls, plus multiple enables (OB , 
OE2, 0E3) to a llow multiuser control of the interface, e.g., CS, 
DMA and RD/WR. They are ideal for use as an output port 
requiring high lOL/lOH. 

All of the IDT54/74FCT800 high-performance interface 
family are designed for high-capacitance load drive capability, 
while providing low-capacitance bus loading at both inputs 
and outputs. All inputs have clamp diodes and all outputs are 
designed for low-capacitance bus loading in high-impedance 
state. 



FUNCTIONAL BLOCK DIAGRAM 



PRE 



Do 

[>+ 



Di 



D2 



D3 



D4 



D5 



Dn-1 



Dn 



> 



LE 



OE 






CLR 



- 
LE Q 



CLR 



LE 



CLR 



I- LE 



CLR 



LE 



Q -, 



CLR 
-5- 



LE 



CLR 
-5- 



L|D ' 
LE 



Q -, 



CLR 



r LE 



CLR 
■75- 



^^^rV^^ rV^ 



Yo Yi Y2 Y3 Y4 Y5 Yn-1 

PRODUCT SELECTOR GUIDE 



Yn 



Device 


10-Bit 


9-Bit 


8-Bit 


IDT54/74FCT841 
AT/BT/CT/DT 


IDT54/74FCT843 
AT/BT/CT 


IDT54/74FCT845 
AT/BT/CT 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



MAY 1992 



©1 992 Integrated Device Technology, Inc. 
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IDT54/74FCT841AT/BT/CT/DT, 843/845AT/BT/CT 
CMOS BUS INTERFACE LATCHES 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



PIN CONFIGURATIONS 
IDT54/74FCT841T 10-BIT LATCH 



0EEI1 
Do[Z2 
D1|Z3 
D2[I4 
D3|Z5 
D4[I6 



Dad 10 

D9[Z11 
GND Q 12 



Vcc 
23pYo 
22I]Y1 
ZIY2 
20;^Y3 
19Z1Y4 



P24-1 

D24-1 

E24-1 

D5 H7 S024-2 I8HY5 
Decs & 17::]Y6 
D7IZ9 S024-7 16 



INDEX 



Z]Y7 

15:^Y8 



|Y9 

ILE 



DIP/CERPACK/SOIC/SSOP 
TOP VIEW 



D2 

D3 
D4 

NC 

D5 

De 

D7 



Q Q lO Z > > > 



:]5 
;]6 
y 
:]8 
::]9 
:]io 
]ii 



II I 1 1 I j i I 1 1 1 1 I 
y^'S'Y 282726 



L28-1 



12131415161718 
r-i [-5 r-i [—1 r-i r-i [-1 

o 

LCC 
TOP VIEW 



25 c: 

24 [Z 
23 [I 
22 [I 
21c: 
20 [" 
19[: 



Y2 

Ys 

Y4 

NC 

Y5 
Y6 

Y7 



10 



LE 
DE 



LE 



^^ 



2571 cnv* 02,03,08 



IDT54/74FCT843T 9-BIT LATCH 



0EIZ1 
D0CI2 
Did 3 
D2[I4 
Da [15 
D4[i:6 
D5C7 



P24-1 

D24-1 

E24-1 

& 

D6H8 S024-2 17RY6 

DiZZQ 16l]Y7 

_£8[i:i0 15Z1Y6 

CLRCll 14 1] PRE 

GND C 12 13I]LE 



24 1] Vcc 

23I]Yo 

22Z|Y1 

2IZIY2 

20 ^yz 

19ZJY4 

18::]Y5 



INDEX 



DIP/CERPACK/SOIC 
TOP VIEW 



D2 
D3 
D4 

NC 

D5 

De 

D7 



Q q|OZ >>>- 



II I 1 1 1 1] I 1 1 1 1 I 
T'3"5'':^282726 



:]5 
;]6 

37 

:]8 

19 

;]io 
:]ii 



L28-1 



1213 1415161718 

n 



25 C 

24 [: 
23 [; 
22 c: 
21c: 

20 [ 
19 [I 




Y2 

Y3 

Y4 

NC 

Y5 

Ye 

Y7 



9 

■V- 



LE ■ 
PRE. 
CLR. 

OE. 



LE PRE CLR ^ 



9 



2571 cnv* 04,05,09 



IDT54/74FCT845T 8-BIT LATCH 



2571 cnv* 06,07,10 
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IDT54/74FCT841AT/BT/CT/DT, 843/845AT/BT/CT 
CMOS BUS INTERFACE LATCHES 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



PIN DESCRIPTION 



FUNCTION TABLE^^) 



Name 


I/O 


Description 


CLR 


1 


When CLR is low, tiie outputs are LOW 
If OE is LOW. When CLR is HIGH, data 
can be entered into the latch. 


Dl 


1 


The latch data inputs. 


LE 


1 


The latch enable input. The latches are 
transparent when LE is HIGH. Input data 
is latched on the HIGH-to-LOW 
transition. 


Yl 





The 3-state latch outputs. 


OE 


1 


The output enable control. When OE is 
LOW, the outputs are enabled. When OE 
is HIGH, the outputs V| are in high- 
impedance (off) state. 


PRE 


1 


Preset line. When PRE is LOW, the 
outputs are HIGH if OE is LOW. Preset 
overrides CLR. 



ABSOLUTE MAXIMUM RATINGS^^> 



Synnbol 


Ratinq 


Commercial 


Military 


Unit 


Vterm(2) 


Terminal Voltage 
with Respect to 
GND 


-0.5 to +7.0 


-0.5 to +7.0 


V 


VTERM(3) 


Terminal Voltage 
with Respect to 
GND 


-0.5 to Vcc 


-0.5 to Vcc 


V 


Ta 


Operating 
Temperature 


to +70 


-55 to +125 


°c 


Tbias 


Temperature 
Under Bias 


-55 to +125 


-65 to +135 


°c 


TSTG 


Storage 
Temperature 


-55 to +125 


-65 to +150 


°c 


Pt 


Power Dissipation 


0.5 


0.5 


w 


lour 


DC Output 
Current 


120 


120 


mA 



NOTES: 257itbi04 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. No terminal voltage 
may exceed Vcc by +0.5V unless othen/vise noted. 

2. Input and Vcc terminals only. 

3. Outputs and I/O terminals only. 



inputs 


inter- 
nal 


Output 


Function 


CLR 


PRE 


OE 


LE 


Dl 


Qi 


Yl 


H 


H 


H 


X 


X 


X 


Z 


HighZ 


H 


H 


H 


H 


L 


L 


z 


HighZ 


H 


H 


H 


H 


H 


H 


z 


High Z 


H 


H 


H 


L 


X 


NC 


z 


Latched (High Z) 


H 


H 


L 


H 


L 


L 


L 


Transparent 


H 


H 


L 


H 


H 


H 


H 


Transparent 


H 


H 


L 


L 


X 


NC 


NC 


Latched 


H 


L 


L 


X 


X 


H 


H 


Preset 


L 


H 


L 


X 


X 


L 


L 


Clear 


L 


L 


L 


X 


X 


H 


H 


Preset 


L 


H 


H 


L 


X 


L 


Z 


Latched (High Z) 


H 


L 


H 


L 


X 


H 


Z 


Latched (High Z) 



NOTE: 2571 tbi 03 

1. H = HIGH, L = LOW, X = Don't Care, NC = No Change, Z= High Impedance 



CAPACITANCE (Ta = 


+25°C,f= 1.0MHz) 






Symbol 


Parameter(^) 


Conditions 


Typ. 


Max. 


Unit 


CiN 


Input 
Capacitance 


ViN = ov 


6 


10 


PF 


COUT 


Output 
Capacitance 


VOUT=0V 


8 


12 


PF 



NOTE: 2571 tbI 05 

1 .This parameter is measured at characterization but not tested. 
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IDT54/74FCT841AT/BT/CT/DT, 843/845AT/BT/CT 
CMOS BUS INTERFACE LATCHES 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 

Following Conditions Apply Unless Otherwise Specified: 

Commercial: Ta = 0°C to +70°C, Vcc = 5.0V ± 5%: Military: Ta = -55°C to +125°C, Vcc= 5.0V ± 10% 



Symbol 


Parameter 


Test Condllions(i) 


Min. 


Typ.(2) 


Max. 


Unit 


VlH 


Input HIGH Level 


Guaranteed Logic HIGH Level 


2.0 


— 


— 


V 


VIL 


Input LOW Level 


Guaranteed Logic LOW Level 


— 


— 


0.8 


V 


IIH 


Input HIGH Current 


Vcc = Max. 


VI = 2.7V 


— 


— 


5 


HA 


IlL 


Input LOW Current 


Vcc = Max. 


Vl = 0.5V 


— 


— 


-5 


HA 


lOZH 


High Impedance Output Current 


Vcc = Max. 


Vo = 2.7V 


— ■ 


— 


10 


HA 


lOZL 


Vo = 0.5V 


— 


— 


-10 


ll 


Input HIGH Current 


Vcc = Max., Vi = Vcc (Max.) 


— 


— 


20 


HA 


ViK 


Clamp Diode Voltage 


Vcc = Min., lN = -18mA 


— 


-0.7 


-1.2 


V 


Ids 


Short Circuit Current 


Vcc = Max.(3),Vo=GND 


-60 


-120 


-225 


mA 


VOH 


Output HIGH Voltage 


Vcc = Min. 
ViN = VlH or ViL 


IOH=-6mAMIL. 
lOH = -8mA COM'L. 


2.4 


3.3 





V 


loH= -12mA MIL 
IOH= -15mA COM'L 


2.0 


3.0 


— 


V 


Vol 


Output LOW Voltage 


Vcc = Min. 
ViN = ViHorViL 


loL = 32mA MIL. 
lOL = 48mA COM'L. 


— 


0.3 


0.5 


V 


Vh 


Input Hysteresis 


— 


— 


200 


— 


mV 


Ice 


Quiescent Power Supply Current 


Vcc = Max. 
VlN=GNDorVcc 


— 


0.2 


1.5 


mA 



NOTES: 

1. For conditions 

2. Typical values 

3. Not more than 



shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

are at Vcc = 5.0V, +25°C ambient and maximum loading. 

one output should be shorted at one time. Duration of the short circuit test should not exceed one second. 
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IDT54/74FCT841AT/BT/CT/DT, 843/845AT/BT/CT 
CMOS BUS INTERFACE LATCHES 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



POWER SUPPLY CHARACTERISTICS 



Symbol 


Parameter 


Test Conditions(i) 


MIn. 


Typ(2) 


Max. 


Unit 


Alec 


Quiescent Power Supply Current 
TTL Inputs HIGH 


Vcc = Max. 
ViN = 3.4V(3) 


— 


0.5 


2.0 


mA 


ICCD 


Dynamic Power Supply Current^ 


Vcc = Max. 

Outputs Open 

OE=GND 

LE = Vcc 

One Input Toggling 

50% Duty Cycle 


ViN = Vcc 
ViN = GND 




0.15 


0.25 


MHz 


Ic 


Total Power Supply Current(^) 


Vcc = Max. 
Outputs Open 
fi = 10MHz 
50% Duty Cycle 
OE=GND 
LE = Vcc 
One Bit Toggling 


ViN = Vcc 
ViN = GND 


~ 


1.7 


4.0 


mA 


ViN = 3.4V 
ViN = GND 




2.0 


5.0 


Vcc = Max. 

Outputs Open 

fi = 2.5MHz 

50% Duty Cycle 

OE=GND 

LE = Vcc 

Eight Bits Toggling 


ViN = Vcc 
ViN = GND 




3.2 


6.5(5) 


ViN = 3.4V 
ViN = GND 




5.2 


14.5(5) 



NOTES: 

1 . For conditions shown as Max. or Min., use appropriate value specified under Electrical Cfiaracteristics for the applicable device type. 

2. Typical values are at Vcc = 5.0V, +25°C ambient. 

3. Per TTL driven input (Vin = 3.4V); all other inputs at Vcc or GND. 

4. This parameter Is not directly testable, but is derived for use In Total Power Supply calculations. 

5. Values for these conditions are examples of the Ice formula. These limits are guaranteed but not tested. 

6. Ic = IqUIESCENT + llNPUTS + Idynamic 

Ic = Ice + Alec DhNt + IccD (fep/2 + fiNi) 

Ice = Quiescent Current 

Alec = Power Supply Current for a TTL High Input (Vin = 3.4V) 

Dh = Duty Cycle for TTL Inputs High 

Nt = Number of TTL Inputs at Dh 

lecD = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 

fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices) 

fi = Input Frequency 

Ni = Number of Inputs at fi 

Ail currents are in milliamps and all frequencies are in megahertz. 
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IDT54/74FCT841AT/BT/CT/DT,843/845AT/BT/CT 
CMOS BUS INTERFACE LATCHES 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



SWITCHING CHARACTERISTICS OVER OPERATING RANGE 














Symbol 


Parameter 


Conditions^) 


FCT841 AT/843 AT/845 AT 


FCT841 BT/843BT/845BT 


Unit 


Com'!. 


Mil. 


Com'l. 


Mil. 


Mln.<2) 


Max. 


Min.(2) 


Max. 


Min.W 


Max. 


Mln.(2) 


Max. 


tPLH 
tPHL 


Propagation Delay 
Dl to Yl (IE = HIGH) 


Cl = 50pF 
RL=500i2 


1.5 


9.0 


l-S 


10.0 


1.5 


6.5 


1.5 


7.5 


ns 


Cl = 300pF('*) 
RL=500n 


1.5 


13.0 


1.5 


15.0 


1.5 


13.0 


1.5 


15.0 


tPLH 
tPHL 


Propagation Delay 
LEtoYi 


Cl = 50pF 
RL=500i2 


1.5 


12.0 


1.5 


13.0 


1.5 


8.0 


1.5 


10.5 


ns 


CL = 300pF(*) 
RL=500n 


1.5 


16^0 


1.5 


20.0 


1.5 


15.5 


1.5 


18.0 


tPLH 


Propagation Delay, PRE to Yl 


Cl = 50pF 
Rl= 50012 


1.5 


12.0 


1.5 


14.0 


1.5 


8.0 


1.5 


10.0 


ns 


tPHL 


1.5 


,14.0 


1.5 


17.0 


1.5 


10.0 


1.5 


13.0 


tPHL 


Propagation Delay, CLR to Yl 


1.5 


13.0 


1.5 


14.0 


1.5 


10.0 


1.5 


11.0 


ns 


tPLH 


1.5 


14.0 


1.5 


17.0 


1.5 


10.0 


1.5 


10.0 


tPZH ( 
tPZL 


Output Enable Time OE to Yi 


Cl = 50pF 
Rl = 50012 


1.5 


11.5 


1.5 


13.0 


1.5 


8.0 


1.5 


8.5 


ns 


Cl = 300pF^'*) 

Rl = 50on 


1.5 


23.0 


1.5 


25.0 


1.5 


14.0 


1.5 


15.0 


tPHZ 

tPLZ 


Output Disable Time OE to Yi 


Cl= 5pFW 
RL=500n 


1.5 


7.0 


1.5 


9.0 


1.5 


6.0 


1.5 


6.5 


ns 


CL=50pF 

Rl = 50on 


1.5 


8.0 


1.5 


10.0 


1.5 


7.0 


1.5 


7.5 


tsu 


Data to LE Set-up Time 


CL = 50pF 
Rl = 50012 


2.5 


— 


2.5 


— 


2.5 


— 


2.5 


— 


ns 


tH 


Data to LE Hold Time 


2.5 


— ; 


3.0 


— 


2.5 


— 


2.5 


— 


ns 


tw 


LE Pulse Width(3) 


HIGH 


4.0 


— 


5.0 


— 


4.0 


— 


4.0 


— 


ns 


tw 


PRE Pulse Widtht-^J 


LOW 


5.0 


— 


7.0 


— 


4.0 


— 


4.0 


— 


ns 


tw 


CLR Pulse Width^^J 


LOW 


4.0 


— 


5.0 


— 


4.0 


— 


4.0 


— 


ns 


tREM 


Recovery Time PRE to LE 


4.0 


— '' 


4.0 


• — 


4.0 


— 


4.0 


. — 


ns 


tREM 


Recovery Time CLR to LE 


3.0 


— 


3.0 


— 


3.0 


— . 


3.0 


— 


ns 



NOTES: 

1. See test circuit and waveforms. 

2. Minimum limits are guaranteed but not tested on Propagation Delays. 

3. These parameters are guaranteed but not tested. 

4. These conditions are guaranteed but not tested. 
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IDT54/74FCT841AT/BT/CT/DT, 843/845AT/BT/CT 
CMOS BUS INTERFACE LATCHES 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



SWITCHING CHARACTERISTICS OVER OPERATING RANGE 



Symbol 






Conditions(i) 


FCT841CT/843CT/845CT 


FCT841DT 


Unit 


Parameter 


Com'l. 


Mil. 


Com'l. 


Mil. 


Min.(2) 


Max. 


M!n.(2) 


Max. 


Min.(2) 


Max. 


Min.(2) 


Max. 


tPLH 
tPHL 


Propagation Delay 
Dl to Yl (LE = HIGH) 


Cl = SOpF 
Rl = soon 


1.5 


5.5 


1.5 


6.3 


1.5 


4.2 


— 


— 


ns 


Cl = aoopFt'^) 
Rl = soon 


1.S 


13.0 


1.5 


15.0 


1.5 


8.0 


— 


— 


tPLH 
tPHL 


Propagation Delay 
LEtoYi 


Cl = SOpF 
Rl = soon 


1.S 


6.4 


1.5 


6.8 


1.5 


4.0 


— 


— 


ns 


Cl = 300pF(4) 
Rl = soon 


1.S 


15.0 


1.5 


16.0 


1.5 


8.0 


— ; 


— 


tPLH 


Propagation Delay, PRE to Yl 


Cl = SOpF 
Rl = soon 


1.S 


7.0 


1.5 


9.0 


— 


— 


— 


— 


ns 


tPHL 


1.S 


9.0 


1.5 


12.0 


— 


— 


— 


— 


tPHL 


Propagation Delay, CLR to Yl 


1.S 


9.0 


1.5 


10.0 


— 


. — 


— 


— 


ns 


tPLH 


1.S 


9.0 


1.5 


9.0 


— 


— 


— 


— 


tPZH 
tPZL 


Output Enable Time OE to Yi 


Cl = sopF 
Rl = soon 


1.S 


6.5 


1.5 


7.3 


1.5 


4.8 


— 


— 


ns 


Cl = aoopF^'') 
Rl = soon 


1.5 


12.0 


1-5 


13.0 


1.5 


9.0 


— 


— 


tPHZ 
tPLZ 


Output Disable Time OE to Yi 


Cl = SpF^") 
Rl = soon 


1.S 


5.7 


1.5 


6.0 


1.5 


4.0 


— 


— 


ns 


Cl = sopF 
Rl = soon 


1.5 


6.0 


1.5 


6.3 


1.5 


4.0 


— 


— 


tsu 


Data to LE Set-up Time 


Cl = SOpF 
RL = soon . 


2.5 


— 


2.5 


— 


1.5 


— 


— 


— 


ns 


tH 


Data to LE Hold Time 


2.S 


— 


2.5 


— 


1.0 


— 


— 


— 


ns 


tw 


LE Pulse Width(2) 


HIGH 


4.0 


— 


4.0 


— 


3.0 


— 


— 


— 


ns 


tw 


PRE Pulse Widtht^J 


LOW 


4.0 


— 


4.0 


— 


— 


— 


— 


— 


ns 


tw 


CLR Pulse Widtht'^) 


LOW 


4.0 


— 


4.0 


— 


— 


— 


— 


— 


ns 


tREM 


Recovery Time PRE to LE 


4.0 


— 


4.0 


— 


— 


— 


— 


— 


ns 


tREM 


Recovery Time CLR to LE 


3.0 


— 


3.0 


— 


— 


— 


— 


— 


ns 



NOTES: 

1 . See test circuit and waveforms. 

2. Minimum limits are guaranteed but not tested on Propagation Delays. 

3. These parameters are guaranteed but not tested. 

4. These conditions are guaranteed but not tested. 
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Integrated Device Technology, Inc. 



FAST CMOS 
OCTAL REGISTERED 
TRANSCEIVERS 



IDT29FCT52A/B/C 
IDT29FCT53A/B/C 



FEATURES: 

• Equivalent to AMD's Am2952/53 and National's 
29F52/53 in pinout/function 

• IDT29FCT52A/53A equivalent to FAST™ speed 

• IDT29FCT52B/53B 25% faster than FAST 

• IDT29FCT52C/53C 37% faster than FAST 

• lOL = 64mA (commercial) and 48mA (military) 

• liH and liL only 5|iA max. 

• CMOS power levels (2.5mW typ. static) 

• TTL input and output level compatible 

• CMOS output level compatible 

• Available in 24-pin DIP, SOIC, 28-pin LCC with JEDEC 
standard pinout 

• Product available in Radiation Tolerant and Radiation 
Enhanced versions 

• Military product compliant to MIL-STD-883, Class B 



DESCRIPTION: 

The IDT29FCT52A/B/C and IDT29FCT53A/B/C are 8-bit 
registered transceivers manufactured using advanced 
CEMOS™ , a dual-metal CMOS technology. Two 8-bit back- 
to-back registers store data flowing in both directions between 
two bidirectional buses. Separate clock, clock enable and 
3-state output enable signals are provided for each register. 
Both A outputs and B outputs are guaranteed to sink 64mA. 

The IDT29FCT52A/B/C is a non-inverting option of the 
IDT29FCT53A/B/C. 



FUNCTIONAL BLOCK DIAGRAM^^^ 
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Reg. 


Q4 


D5 




Q5 


D6 




Q6 


D7 




Q7 




Qo 




Do 
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Reg. 
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D6 
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NOTE: 

1. IDT29FCT52 function is shown. 



CPB 
CE8 

2533 drw 01 



CEMOS is a tradsmark of Integrated Device Teclinology, Inc. 
FAST is a trademark of National Semiconductor Co. 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



MAY 1992 



©1992 Integrated Device Technology, Inc. 
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IDT29FCT52A/B/C, IDT29FCT53A/B/C 

FAST CMOS OCTAL REGISTERED TRANSCEIVERS 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



PIN CONFIGURATIONS 
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PIN DESCRIPTION 



Name 


I/O 


Description 


Ao-7 


I/O 


Eight bidirectional lines carrying the A Register inputs or B Register outputs. 


Bo-7 


I/O 


Eight bidirectional lines carrying the B Register inputs or A Register outputs. 


CPA 




Clock for the A Register. When CEA is LOW, data is entered into the A Register on the LOW-to-HIGH transition 
of the CPA signal. 


CEA 




Clock Enable for the A Register. When CEA is LOW, data is entered into the A Register on the LOW-to-HIGH 
transition of the CPA signal. When CEA is HIGH, the A Register holds its contents, regardless of CPA signal 
transitions. 


OEB 




Output Enable forthe A Register. When OEB is LOW, the A Register outputs are enabled onto the Bo-7 lines. When 
OEB is HIGH, the Bo-7 outputs are in the high-impedance state. 


CPB 




Clock for the B Register. When CEB is LOW, data is entered into the B Register on the LOW-to-HIGH transition 
of the CPB signal. 


CEB 




Clock Enable for the B Register. When CEB is LOW, data is entered into the B Register on the LOW-to-HIGH 
transition of the CPB signaj. When CEB is HIGH, the B Register holds its contents, regardless of CPB signal 
transitions. 


OEA 




Output Enable for the B Register. When OEA is LOW, the B Register outputs are enabled onto the Ao-7 lines. When 
OEA is HIGH, the Ao-7 outputs are in the high-impedance state. 



REGISTER FUNCTION TABLE^^^ 
(Applies to A or B Register) 



Inputs 


Internal 
Q 


Function 


D 


CP 


CE 


X 


X 


H 


NC 


Hold Data 


L 
H 


T 
t 


L 
L 


L 
H 


Load Data 



OUTPUT CONTROL^^^ 



of 


Internal 
Q 


Y-Outputs 


Function 


52 


53 


H 


X 


Z 


Z 


Disable Outputs 


L 

L 


L 
H 


L 
H 


H 

L 


Enable Outputs 



NOTE: 

1. H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Don't Care 
NC = No Change 
T = LOW-to-HIGH Transition 



6.26 



IDT29FCT52A/B/C, IDT29FCT53A/B/C 

FAST CMOS OCTAL REGISTERED TRANSCEIVERS 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



ABSOLUTE MAXIMUM RATINGS^^^ 



Symbol 


Rating 


Commercial 


Military 


Unit 


Vterm(2) 


Terminal Voltage 
with Respect 
toGND 


-0.5 to +7.0 


-0.5 to +7.0 


V 


Vterm^^' 


Terminal Voltage 
with Respect 
toGND 


-0.5 to Vcc 


-0.5 to Vcc 


V 


Ta 


Operating 
Temperature 


to +70 


-55 to +125 


°C 


Tbias 


Temperature 
Under Bias 


-55 to +125 


-65 to +135 


°c 


TSTG 


Storage 
Temperature 


-55 to +125 


-65 to +150 


"C 


Pt 


Power Dissipation 


0.5 


0.5 


w 


lOUT 


DC Output Current 


120 


120 


mA 



CAPACITANCE (Ta = +25°C, f = 1 .OMHz) 



Symbol 


Parameter^''' 


Conditions 


Typ. 


Max. 


Unit 


CiN 


Input 
Capacitance 


ViN = ov 


6 


10 


PF 


Cl/0 


I/O 
Capacitance 


VouT = ov 


8 


12 


PF 



NOTE: 2533tbl02 

1 . This parameter Is guaranteed by characterization data and not tested. 



NOTES: 2533tbioi 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated I n the operational sections of this speci- 
fication is not implied. Exposure to absolute maximum rating conditions 
for extended periods may affect reliability. No terminal voltage may 
exceed +0.5V unless othenwise noted. 

2. Inputs and Vcc terminals only. 

3. Outputs and I/O terminals only. 

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 

Following Conditions Apply Unless Othenwise Specified: Vlc = 0.2V; Vhc = Vcc - 0.2V 

Commercial: Ta = 0°C to +70°C, Vcc = 5.0V ± 5%; Military: Ta = -55°C to +125''C, Vcc = 5.0V ±10% 



Symbol 


Parameter 


Test Condltlons<^> 


Min. 


Typ.« 


Max. 


Unit 


VlH 


Input HIGH Level 


Guaranteed Logic HIGH Level 


2.0 


— 


— 


V 


VIL 


Input LOW Level 


Guaranteed Logic LOW Level 


— 


— 


0.8 


V 


IIH 


Input HIGH Current 
(Except I/O Pins) 


Vcc = Max. 


Vi =Vcc 


— 


— 


5 


HA 


Vi =2.7V 


— 


— 


5(4) 


IlL 


Input LOW Current 
(Except I/O Pins) 


Vi =0.5V 


— 


— 


-5(4) 


Vi =GND 


— 


— 


-5 


llH 


Input HIGH Current 
(I/O Pins Only) 


Vcc = Max. 


Vi =Vcc 


— 


— 


15 


HA 


Vi =2.7V 


— 


— 


15(4) 


IlL 


Input LOW Current 
(I/O Pins Only) 


Vi =0.5V 


— 


— 


-15(4) 


Vi =GND 


— 


— 


-15 


ViK 


Clamp Diode Voltage 


Vcc = Min., lN = -18mA 


— 


-0.7 


-1.2 


V 


los 


Short Circuit Current 


Vcc = MaxP\ Vo = GND 


-60 


-120 


— 


mA 


VOH 


Output HIGH Voltage 


Vcc = 3V, ViN = Vlc or Vhc, Ioh = -32\iA 


Vhc 


Vcc 


— 


V 


Vcc = Min. 
ViN = ViHor ViL 


Ioh =-300|xA 


Vhc 


Vcc 


— 


Ioh = -15mA mil. 


2.4 


4.0 


— 


Ioh =-24mACOM'L. 


2.4 


4.0 


— 


Vol 


Output LOW Voltage 


Vcc = 3V, ViN = Vlc or Vhc, Iol = 300nA 


— 


GND 


Vlc 


V 


Vcc = Min. 
ViN = ViH or ViL 


lOL = 300|xA 


— 


GND 


VLc(4) 


lOL = 48mA MIL.^^^ 


— 


0.3 


0.55 


lOL = 64mA COM'L.'^) 


— 


0.3 


0.55 



NOTES: 2533tbl05 

1 . For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at Vcc = 5.0V, +25°C ambient and maximum loading. 

3. Not more than one output should be shorted at one time. Duration of the short circuit test should not exceed one second. 

4. This parameter is guaranteed but not tested. 

5. These are maximum Iol values per output, for 8 outputs turned on simultaneously. Total maximum Iol (all outputs) is 512mA for commercial and 
384mA for military. Derate Iol for number of outputs exceeding 8 turned on simultaneously. 
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IDT29FCT52A/B/C, IDT29FCT53A/B/C 

FAST CMOS OCTAL REGISTERED TRANSCEIVERS 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



POWER SUPPLY CHARACTERISTICS 

Vlc = 0.2V; Vhc = Vcc -0.2V 



Symbol 


Parameter 


Test Conditions<^> 


Min. 


Typ.(2) 


Max. 


Unit 


Ice 


Quiescent Power Supply 
Current 


Vcc = Max. 

ViN > Vhc; Vin ^ Vlc 


— 


0.5 


1.5 


mA 


Alec 


Quiescent Power Supply 
Current TTL Inputs HIGH 


Vcc = Max. 
Vin = 3.4V(^' 


— 


0.5 


2.0 


mA 


ICCD 


Dynamic Power Supply 
Current''*) 


Vcc = Max. 
Outputs Open 
OEAorOEB=GND 
One input Toggling 
50% Duty Cycle 


Vin^Vhc 
Vin < Vlc 




0.15 


0.25 


mA/ 
MHz 


Ic 


Total Power Supply 
Current(^) 


Vcc = Max. 
Outputs Open 
fcp = 10MHz 
50% Duty Cycle 
OEAorOEB=GND 
One Bit Toggling 
at fi = 5MHz 
50% Duty Cycle 


Vin > Vhc 
Vin < Vlc 
(FCT) 




2.0 


4.0 


mA 


Vin = 3.4V 
ViN = GND 


— 


2.5 


6.0 


Vcc = Max. 
Outputs Open 
fcp = 10MHz 
50% Duty Cycle 
OEAorOEB = GND 
Eight Bits Toggling 
at fi = 2.5MHz 
50% Duty Cycle 


Vin > Vhc 
Vin < Vlc 
(FCT) 




4.3 


7.8(5) 


Vin = 3.4V 
VlN = GND 


— 


6.5 


16.8(5) 



NOTES: 

1 . For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at Vcc = 5.0V, +25''C ambient. 

3. Per TTL driven input (Vin = 3.4V); ail other inputs at Vcc or GND. 

4. This parameter is not directly testable, but is derived for use in Total Power Supply calculations. 

5. Values for these conditions are examples of the Ice formula. These limits are guaranteed but not tested. 

6. ic = Iquiescent + liNPUTS + Idynamic 

Ic = loo + Alec DhNt + Iceo (fcp/2 + fiNi) 

ice = Quiescent Current 

Alec = Power Supply Current for a TTL High Input (Vin = 3.4V) 

Dh = Duty Cycle for TTL Inputs High 

Nt = Number of TTL Inputs at DH 

IccD = Dynamic Current Caused by an Output Transition Pair (HLH or LHL) 

fep = Clock Frequency for Register Devices (Zero for Non-Register Devices) 

fi = Input Frequency 

Ni = Number of Inputs at fi 

All currents are in milliamps and all frequencies are in megahertz. 
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IDT29FCT52A/B/C, IDT29FCT53A/B/C 

FAST CMOS OCTAL REGISTERED TRANSCEIVERS 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



SWITCHING CHARACTERISTICS OVER OPERATING RANGE 



Symbol 


Parameter 


Condltion^^) 


IDT29FCT52A/53A 


IDT29FCT52B/53B 


IDT29FCT52C/53C 


Unit 


Com'l. 


Mil. 


Com'l. 


Mil. 


Com'l. 


Mil. 


Mln.(2) 


Max. 


Mln.(2) 


Max. 


Mln.(2) 


Max. 


MIn.<2) 


Max. 


Mln.(2) 


Max. 


Mln.(2) 


Max. 


tPLH 
tPHL 


Propagation Delay 
CPA, CPB to An. Bn 


CL=50pF 

Rl = soon 


2.0 


10.0 


2.0 


11.0 


2.0 


7.5 


2.0 


8.0 


2.0 


6.3 


2.0 


7.3 


ns 


tPZH , 
tPZL 


Output Enable Time 
OEA or OEB to 
AnorBn 


1.5 


10.S 


1.5 


13.0 


1.5 


8.0 


1.5 


8.5 


1.5 


7.0 


1.5 


8.0 


ns 


tPHZ 
tPLZ 


Output Disable Time 
OEA or OEB to 
AnOrBn 


1.5 


10.0 


1.5 


10.0 


1.5 


7.5 


1.5 


8.0 


1.5 


6.5 


1.5 


7.5 


ns 


tsu 


Set-up Time HIGH 
or LOW An. Bn to 
CPA, CPB 


2.5 




2.5 




2.5 




2.5 




2.5 




2.5 




ns 


tH 


Hold Time HIGH 
or LOW An. Bn to 
CPA, CPB 


2.0 


— 


2.0 


— 


1-5 


"^ 


1.5 




1.5 




1.5 




ns 


tsu 


Set-up Time HIGH 
or LOW CEA. CEB to 
CPA, CPB 


3.0 


— 


3.0 


— 


3.0 


— 


3.0 


— 


3.0 


— 


3.0 


— 


ns 


tH 


Hold Time HIGH 

or LOW CEA, CEB to 

CPA. CPB 


2.0 


— 


2.0 


— 


2.0 


— 


2.0 


— 


2.0 


— 


2.0 


— 


ns 


tw 


Pulse Width. HIGH^^' 
or LOW CPA or CPB 


3.0 


— 


3.0 


— ■ 


3.0 


— 


3.0 


— 


3.0 


— 


3.0 


— 


ns 



NOTES: 

1 . See test circuit and waveforms. 

2. Minimum limits are guaranteed but not tested on Propagation Delays. 

3. This parameter is guaranteed but not tested. 
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Integrated Device Technology, Inc. 



MULTILEVEL 
PIPELINE REGISTER 



IDT29FCT520A 
IDT29FCT520B 
IDT29FCT520C 



FEATURES: 

• Equivalent to AMD's Am29520 bipolar Multilevel Pipeline 
Register in pinout/function, speed and output drive over 
full temperature and voltage supply extremes 

• Four 8-bit high-speed registers 

• Dual two-level or single four-level push-only stack 
operation 

• All registers available at multiplexed output 

• Hold, transfer and load instructions 

• Provides temporary address or data storage 

• lOL = 48mA (commercial), 32mA (military) 

• CMOS power levels (1 mW typ. static) 

• Substantially lower input current levels than AMD's 
bipolar (5nA typ.) 

• TTL input and output level compatible 

• CMOS output level compatible 

• Manufactured using advanced CEMOS™ processing 

• Available in 300 mil plastic and hermetic DIP, as well as 
LCC, SOIC and CERPACK 

• Product available in Radiation Tolerant and Radiation 
Enhanced versions 

• Military product compliant to MIL-STD-883, Class B 



DESCRIPTION: 

The IDT29FCT520A/B/C contains four 8-bit positive edge- 
triggered registers. These may be operated as a dual 2-level 
or as a single 4-level pipeline. A single 8-bit input is provided 
and any of the four registers is available at the 8-bit, 3-state 
output. 

In the IDT29FCT520A/B/C when data is entered into the 
first level (I = 2 or I = 1), the existing data in the first level is 
moved to the second level. Transfer of data to the second 
level is achieved using the 4-level shift instruction (1 = 0). This 
transfer also causes the first level to change. 



FUNCTIONAL BLOCK DIAGRAM 



D0-D7 



lo,li- 



CLK 





——»• 


REGISTER 
CONTROL 


— ►• 
— >■ 


> 


— ► 



OCTAL REG. A1 



OCTAL REG. A2 



So,Si- 



MUX 




OCTAL REG. B1 



OCTAL REG. B2 



MUX 




Y0-Y7 



CEMOS is a trademaik of Integrated Device Technology, Inc. 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



MAY 1992 



01992 Integrated Device Technology, Inc. 
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DSC.460a^ 

1 



IDT29FCT520A/B/C 

MULTILEVEL PIPELINE REGISTER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



PIN CONFIGURATIONS 





^ 




Ion 


1 24 


J Vcc 


He 


2 23 


3 So 


Do \2 


3 22 


3 Si 


Dir 


4 P24-1, 21 


1 Yo 


D2 [: 

D3 \z 


:,:^v- 


D Yi 
3 Y2 


D4[Z 


7 S024-2 18 


3 Y3 


D5C 


8 17 


D Y4 


D6 1:: 


g 16 


D Y5 


Dye 


10 ,15 


3 Y6 


CLK E 


11 14 


D Y7 


GND C 


12 13 


3 OE 


D 


IP/CERPACK/SO 


C 




TOP VIEW 





INDEX 



a „ i:! U O T- 

Q j: °z> 0) en 



Di 


V 3 2 11282726 

:]5 V 25[: 


Yo 


D2 


:]6 24[; 


Yl 


D3 


:]7 23 [; 


Y2 


NC 


:]8 ,L28-i. 22[; 


NC 


D4 


::9 21 c: 


Y3 


D5 


;] 10 20 [; 


Y4 


D6 


;]ii i9[: 

12 13 14 15 16 17 IB 


Y5 



LCC 
TOP VIEW 



DEFINITION OF FUNCTIONAL TERMS 



Pin Names 


Description 


Dn 


Register input port. 


CLK 


Clock input. Enter data into registers on LOW- 
to-HIGH transitions. 


. lo. Ii 


Instruction inputs. See Figure 1 and 
Instruction Control Tables. 


So, Si 


Multiplexer select. Inputseither register Ai,A2, 
Bi or B2 data to be available at the output port. 


OE 


Output enable for 3-state output port 


Yn 


Register output port. 



REGISTER SELECTION 




S1 


So 


Register 








B2 





1 


Bi 


1 





A2 


1 


,1 .. 


Ai , 
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IDT29FCT520A/B/C 

MULTILEVEL PIPELINE REGISTER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



DUAL2-LEVEL 


SINGLE 4-LEVEL 














' 












1 


, 








, 






. w . . 






Ai 




Bi 




Ai 




B1 






A1 






Bi 








' 














' 








, 












A2 




B2 




A2 




B2 






A2 






B2 








1 = 2 








1 = 1 






























1 = 












NOTE: 

1. l=3forhold. 



Figure 1. Data Loading in 2-Level Operation 



ABSOLUTE MAXIMUM RATINGS^^^ 



Symbol 


Rating 


Commercial 


!\1ilitary 


Unit 


Vterm(2) 


Terminal Voltage 
with Respect 
to GND 


-0.5 to +7.0 


-0.5 to +7.0 


V 


Vterm'^) 


Terminal Voltage 
with Respect 
to GND 


-0.5 to Vcc 


-0.5 to Vcc 


V 


Ta 


Operating 
Temperature 


to +70 


-55 to +125 


°c 


Tbias 


Temperature 
Undgr Bias 


-55 to +125 


-65 to +135 


°c 


TSTG 


Storage 
Temperature 


-55 to +125 


-65 to +150 


°c 


PT 


Power Dissipation 


0.5 


0.5 


w 


lOUT 


DC Output Current 


120 


120 


mA 



NOTES: 2620tbl03 

1. stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. No terminal voltage 
may exceed Vcc by +0.5V unless otherwise noted. 

2. Inputs and Vcc terminals. 

3. Outputs and I/O terminals. 



CAPACITANCE (Ta = +25°C, f = 1 .OMHz) 



Symbol 


Parameter^^' 


Conditions 


Typ. 


i\Aax. 


Unit 


CiN 


Input Capacitance 


ViN = ov 


6 


10 


PF 


COUT 


Output Capacitance 


VouT= ov 


8 


12 


PF 



NOTE: 2620tbl04 

1 . This parameter Is measured at characterization data but not tested. 
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1DT29FCT520A/B/C 

MULTILEVEL PIPELINE REGISTER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 

Following Conditions Apply Unless Othenwise Specified: Vic = 0.2V, Vhc = Vcc - 0.2V 

Commercial: Ta = O'C to +70°C, Vcc = 5.0V ± 5%; Military: Ta = -55*C to +125°C, Vcc = 5.0V ±10% 



Symbol 


Parameter 


Test Condltlons<^> 


Min. 


Typ.(2) 


Max. 


Unit 


VlH 


Input HIGH Level 


Guaranteed Logic HIGH Level 


2.0 


— 


— 


V 


VIL 


Input LOW Level 


Guaranteed Logic LOW Level 


— 


— 


0.8 


v 


llH 


Input HIGH Current 


Vcc = Max. 


Vi = Vcc 


— 


— 


5 


]xA 


Vi = 2.7V 


— 


— 


5(4) 


IlL 


Input LOW Current 


VI = 0.5V 


— 


— 


-5(4) 


VI = GND 


— 


— 


-5 


lOZH 


Off State (High Impedance) 
Output Current 


Vcc = fvlax. 


Vo = Vcc 


— 


— 


10 


mA 


Vo = 2.7V 


— 


— 


10(4) 


lOZL 


Vo = 0.5V 


— 


— 


-10(4) 


Vo = GND 


— 


— 


-10 


VIK 


Clamp Diode Voltage 


Vcc = Mia, In = -18mA 


— 


-0.7 


-1.2 


V 


los 


Short Circuit Current 


Vcc = Max.(^^ Vo = GND 


-60 


-120 


— 


mA 


VOH 


Output HIGH Voltage 


Vcc = 3V, ViN = Vlc or Vhc, Ioh = -32nA 


Vhc 


Vcc 


— 


V 


Vcc = Min. 
ViN = ViHorViL 


lOH = -300|iA 


Vhc 


Vcc 


— 


loH = -12mA MIL. 


2.4 


4.3 


— 


IOH = -15mA COM'L 


2.4 


4.3 


— 


Vol 


Output LOW Voltage 


Vcc = 3V, ViN = Vlc or Vhc, Iol = 300|iA 


— 


GND 


Vlc 


V 


Vcc = Min. 
ViN = ViHorViL 


lOL = 300|iA 


— 


GND 


Vlc(4) 


IOL = 32mA MIL. 


— 


0.3 


0.5 


Iol = 48mA COM'L. 


— 


0.3 


0.5 



NOTES: 

1 . For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device 

2. Typical values are at Vcc = 5.0V, +25°C ambient and maximum loading. 

3. Not more than one output should be shorted at one time. Duration of the short circuit test should not exceed one second. 

4. This parameter Is guaranteed but not tested. 



type. 



6.27 



IDT29FCT520A/B/C 

MULTILEVEL PIPELINE REGISTER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



POWER SUPPLY CHARACTERISTICS Vie = 0.2V, Vhc = Vcc - 0.2V 



Symbol 


Parameter 


Test Conditions<^J 


Min. 


Typ.(^) 


Max. 


Unit 


Ice 


Quiescent Power 
Supply Current 


Vcc = Max. 

ViN s Vhc; ViN :S Vlc 


— 


0.2 


1.5 


mA 


Alee 


Quiescent Power Supply 
Current, TIL Input HIGH 


Vcc = Max. 
ViN = 3.4V<3> 


— 


0.5 


2.0 


mA 


ICCD 


Dynamic Power Supply Current^^' 


Vcc = Max., Outputs Open 

OE=GND 

One Input Toggling 

50% Duty Cycle 


ViN s Vhc 
ViN <. Vlc 




0.15 


0.25 


mA/ 
MHz 


Ic 


Total Power Supply Current^^^ 


Vcc = Max., Outputs Open 
fcp = 10MHz 
50% Duty Cycle 

OE=GND 

One Bit Toggling 

at fi = 5MHz, 50% Duty Cycle 


Vin^Vhc 
ViN ^ Vlc 
(FCT) 




1.7 


4.0 


mA 


ViN = 3.4V 
VlN = GND 




2.2 


6.0 


Vcc = Max., Outputs Open 
fcp = 10MHz 
50% Duty Cycle 

OE=GND 

Eight Bits Toggling 

at fi = 5MHz, 50% Duty Cycle 


ViN ^ Vhc 
ViN < Vlc 
(FCT) 


" 


7.0 


12.8(5) 


ViN = 3.4V 
ViN = GND 




9.2 


21.8(6) 



NOTES: 

1 . For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at Vcc = 5.0V, +25°C ambient. 

3. Per TTL driven input (ViN = 3.4V); all other inputs at Vcc or GND. 

4. This parameter is not directly testable, but is derived for use in Total Power Supply calculations. 

5. Values for these conditions are examples of the Ice formula. These limits are guaranteed but not tested. 

6. Ic = IQUIESCENT +IINPUTS + IDYNAMIC 

Ic = Ice + Alec DhNt + IccD (fep/2 + fiNi) 

Ice = Quiescent Current 

Alee = Power Supply Current for a TTL High Input (Vin = 3.4V) 

Dh = Duty Cycle for TTL Inputs High 

Nt = Number of TTL inputs at Dh 

lecD = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 

fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices) 

fi = Input Frequency 

Ni = Number of Inputs at fi 

Ail currents are in milllamps and all frequencies are in megahertz. 
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IDT29FCT520A/B/C 

MULTILEVEL PIPELINE REGISTER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



SWITCHING CHARACTERISTICS OVER OPERATING RANGE 
















Symbol 


Parameter 


Condltlon<^) 


IDT54/74FCT520A 


IDT54/74FCT520B 


IDT54/74FCT520C 


Unit 


Com'l. 


Mil. 


Com'l. 


Mil. 


Com'l. 


MIL 


Mln/2) 


Max. 


M!n.(2) 


Max. 


Mln.(2) 


Max. 


Mln.(2) 


Max. 


Mln.(2) 


Max. 


Mln.<2) 


Max. 


tPHL 
tPLH 


Propagation Delay 
CLKtoYn 


Cl = 50pF 

Rl = soon 


2.0 


14.0 


2.0 


16.0 


2.0 


7.5 


2.0 


8.0 


2.0 


6.0 


2.0 


7.0 


ns 


tPHL 
tPLH 


Propagation Delay 
So or Si to Yn 


2.0 


13.0 


2.0 


15.0 


2.0 


7.5 


2.0 


8.0 


2.0 


6.0 


2.0 


7.0 


ns 


tsu 


Set-up Time HIGH 
or LOW Dn to CLK 


5.0 


— 


6.0 


— 


2.5 


— 


2.8 


— 


2.5 


— 


2.8 


— 


ns 


tH 


Hold Time HIGH 
or LOW Dn to CLK 


2.0 


— 


2.0 


— 


2.0 


— 


2.0 


— 


2.0 


— 


2.0 


— 


ns 


tsu 


Set-up Time HIGH 
or LOW lo or li 
to CLK 


S.O 


" 


6.0 


" 


4.0 


" 


4.5 


" 


4.0 


" 


4.5 


" 


ns 


tH 


Hold Time HIGH 
or LOW lo or li 
to CLK 


2.0 





2.0 





2.0 




2.0 




2.0 




2.0 




ns 


tPHZ 
tPLZ 


Output Disable Time 


1-5 


12.0 


1.5 


13.0 


1.5 


7.0 


1.S 


7.5 


1.5 


6.0 


1.5 


6.0 


ns 


tPZH 
tPZL 


Output Enable Time 


1.5 


15.0 


1.5 


16.0 


1.5 


7.5 


1.5 


8.0 


1.5 


6.0 


1.5 


7.0 


ns 


tw 


Clock Pulse Width 
HIGH or LOW 


7.0 


— 


8.0 


— 


5.5 


— 


6.0 


— . 


5.5 


— 


6.0 


— 


ns 



NOTES: 

1 . See test circuit and waveforms. 

2. Minimum units are guaranteed but not tested on Propagation Delays. 
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Integrated Device Technology, Inc. 



FAST CMOS 
BUFFER/CLOCK DRIVER 



IDT49FCT805/A 
IDT49FCT806/A 



FEATURES: 

• Guaranteed low skew: 

— 0.7ns (COM) 

— 0.9ns (MIL) 

Very low duty cycle distortion 

loL = 64mA (commercial) and 48mA (military) 

CMOS power levels (1 mW typ. static) 

TTL compatible inputs and outputs 

Raii-to-rail output voltage swing 

Two independent groups of buffers with 3-state control 

5:1 fanout per group 

'Heartbeat' monitor output 

20-pin DIP, SOIC, SSOP (805 only), CERPACK and 

LCC 

Military product compliant to MIL-STD-883, Class B 



DESCRIPTION: 

The IDT49FCT805/A and IDT49FCT806/A are clock 
drivers built using advanced CEMOS™, a dual metal CMOS 
technology. The IDT49FCT805/A is a non-inverting clock 
driver and the IDT49FCT806/A is an inverting clock driver. 
Each device consists of two banks of drivers. Each bank 
drives five output buffers from a standard TTL compatible 
input. The devices feature a "heartbeat" monitor for diagnos- 
tics and PLL driving. The 805/A and 806/A offer low capaci- 
tance inputs with hysteresis. Rail-to-rail output swing im- 
proves noise margin and allows easy interface with CMOS 
inputs. 



FUNCTIONAL BLOCK DIAGRAMS 

IDT49FCT805 



IDT49FCT806 



tM- 




0A1-0A5 



OB1-OB5 



MON 




ti>^ 



0A1-0A5 



fSo— ,^0Bi-0B5 




4>— 



MON 



CEMOS is a trademaik of Integrated Device Technology, Inc. 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



MAY 1992 



@1 992 Integrated Device Technology, Inc. 
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DSC-4601/S 
1 



IDT4gFCT805/806/A 

FAST CMOS BUFFER/CLOCK DRIVER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



PIN CONFIGURATIONS 
1DT49FCT805 



vccA [;z 


1 




20 


Z^ VCCB 


0A1 (Z 


2 




19 


Z] 0B1 


0A2 \z 


3 




18 


Z\ 0B2 


0A3 {z 


4 


P20-1 


17 


Z\ 0B3 


GNDa \;2 


5 


D20-1 


16 


;Z2 gndb 


0A4 [z 


6 


SO20-2 

SO20-7 

& 


15 


Zl 084 


0A5 \z 


7 


14 


Z] 0B5 


GNDq [Z 


8 


E20-1 


13 


Zl MON 


dea iz 


g 




12 


ZI OEb 


INa \z 


10 




11 


Zl INb 



DIP/SOIC/SSOP/CERPACK 
TOP VIEW 



INDEX 



t^ '- " " ^ 

< < O O CD 

O O > > O 
-M-t-rf-n-rt-r 




IDT49FCT806 










Vcca 


IZ 


1 




20 


Z\ VCCB 


OA1 


IZ 


2 




19 


Z] 0B1 


OA2 


IZ 


3 




18 


Zl 0B2 


OA3 


[Z 


4 


P20-1 


17 


Zl 0B3 


GNDa 


[Z 


5 


D20-1 


16 


Zl GNDb 


0A4 


IZ 


6 


SO20-2 

& 

E20-1 


15 


Zl 0B4 


0A5 


[Z 


7 


14 


Zl 0B5 


GNDq 


IZ 


8 




13 


_J MON 


OEa 


[Z 


9 




12 


ZIHEb 


INa 


IZ 


10 




11 


Zl INb 




D 


P/SOiC/CERPAC 


K 






TOP VIEW 












2574drw04 



INDEX 



|g li ^ ^ g 



\ lo jo > > P 

f I 1 1 — I ■ 1 1 — 1 1 — I 



UA3 :-]4 
GNDA Z] 5 

oA4;;:]6 

GNDq 



■ ill 
3 ^2* LJ 20T9 




PIN DESCRIPTION 



FUNCTION TABLE^^) 



Pin Names 


Description 


OEa, OEb 


3-State Output Enable Inputs (Active LOW) 


INa, INb 


Clock Inputs 


OAn, OBn 


Clock Outputs (FCT805) 


OAn, OBn 


Clock Outputs (FCT806) 


MON 


Monitor Output (FCT805) 


MON 


Monitor Output (FCT806) 







Outputs 


Inputs 


49FCT805 


49FCT806 


OEa, OEb 


INa, INb 


OAn, OBn 


MON 


OAn, OBn 


MON 


L 


L 


L 


L 


H 


H 


L 


H 


H 


H 


L 


L 


H 


L 


Z 


L 


Z 


H 


H 


H 


Z 


H 


Z 


L 



2574tbl05 NOTE: 

1 . H = HIGH, L = LOW, Z = High Impedance 
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IDT49FCT805/806/A 

FAST CMOS BUFFER/CLOCK DRIVER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



ABSOLUTE MAXIMUM RATINGS^^^ 



Symbol 


Rating 


Commercial 


IViiiitarv 


Unit 


Vterm(2) 


Terminal Voltage 
with Respect to 
GND 


-0.5 to +7.0 


-0.5 to +7.0 


V 


Vterm(3) 


Terminal Voltage 
with Respect to 
GND 


-0.5 to Vcc 


-0.5 to Vcc 


V 


Ta 


Operating 
Temperature 


to +70 


-55 to +125 


°c 


Tbias 


Temperature 
Under Bias 


-55 to +125 


-65 to +135 


°c 


TSTG 


Storage 
Temperature 


-55 to +125 


-65 to +1 50 


°c 


Pt 


Power Dissipation 


1.0 


0.5 


w 


lOUT 


DC Output 
Current 


120 


120 


mA 



CAPACITANCE (TA = 


+25°C,f = 1.0MHz) 






Symbol 


Parameter^'^ 


Conditions 


Typ. 


IVIax. 


Unit 


CiN 


Input 
Capacitance 


ViN = ov 


6 


10 


PF 


COUT 


Output 
Capacitance 


VouT = ov 


8 


12 


PF 



NOTE: 2574tbl02 

1 . This parameter is measured at characterization but not tested. 



NOTES: 2574*101 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating condi- 
tions for extended periods may affect reliability. No terminal voltage may 
exceed Vcc by +0.5V unless otherwise noted. 

2. Input and Vcc terminals. 

3. Output and I/O terminals. 

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 

Following Conditions Apply Unless Othenwise Specified: Vic = 0.2V; Vhc = Vcc - 0.2V 
Commercial: Ta = 0°C to +70°C; Vcc = 5.0V ± 5%, IVIilitary: Ta = -55°C to +125°C: Vcc= 5.0V ± 1 0% 



Symbol 


Parameter 


Test Conditions(i) 


i\ilin. 


lYp.P) 


IVIax. 


Unit 


VlH 


Input HIGH Level 


Guaranteed Logic HIGH Level 


2.0 




— 


V 


VIL 


Input LOW Level 


Guaranteed Logic LOW Level 


— 


— 


0.8 


V 


llH 


Input HIGH Current 


Vcc = Max. 


VI = Vcc 


— 


— 


5 


mA 


IlL 


Input LOW Current 


Vcc = Max. 


Vl = GND 


— 


— 


-5 


ma 


lOZH 


Off State (High Z) 
Output Current 


Vcc = Max. 


Vo = VCC 


— 


— 


10 


ma 


lOZL 


Vo = GND 


— 


— 


-10 


mA 


VIK 


Clamp Diode Voltage 


Vcc = Min., liN=-18mA 


— 


-0.7 


-1.2 


V 


Ids 


Short Circuit Current 


Vcc = Max.(3),Vo = GND 


-60 


-120 


— 


mA 


VOH 


Output HIGH Voltage 


Vcc = 3V, ViN = Vlc or Vhc, Ioh = -32^A 


VHC 


Vcc 


— 


V 


Vcc = Min. 
ViN = ViHorViL 


lOH = -300|iA 


Vhc 


Vcc 


— 


IOH= -12mA MIL. 
Ioh = -15mA COM'L. 


3.6 


4.3 


— 


lOH = -24mA MIL. 
IOH = -24mA COM'L. 


2.4 


3.8 


— 


Vol 


Output LOW Voltage 


Vcc = 3V, ViN = Vlc or Vhc, Iol= 300|xA 


— 


GND 


Vlc 


V 


Vcc = Min. 
ViN = ViHorViL 


lOH = 300|iA 


— 


GND 


Vlc(4) 


loL = 48mA MIL. 
lOL = 64mA COM'L. 


— 


0.3 


0.55 


VH 


Input Hysteresis for all inputs 


— 


— 


200 


— 


mV 



NOTES: 

1 . For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at Vcc = 5.0V, +25°C ambient and maximum loading. 

3. Not more than one output should be shorted at one time. Duration of the short circuit test should not exceed one second. 

4. This parameter is guaranteed but not tested. 
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IDT49FCT805/806/A 

FAST CMOS BUFFER/CLOCK DRIVER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



POWER SUPPLY CHARACTERISTICS 



Symbol 


Parameter 


Test Condltions<i) 


Min. 


Typ.(2) 


Max. 


Unit 


Ice 


Quiescent Power Supply Current 


Vcc =Max. 

ViN =GNDorVcc 


— 


0.2 


1.5 


mA 


Alec 


Quiescent Power Supply Current 
TTL Inputs HIGH 


Vcc = Max. 
ViN = 3.4V(3) 


— 


1.0 


2.5 


mA 


ICCD 


Dynamic Power Supply Current''*' 


Vcc = Max. 
Outputs Open 
0Ea = 0Eb = GND 
Per Output Toggling 
50% Duty Cycle 


ViN = Vcc 
ViN = GND 




0.15 


0.20 


mA/ 
MHz 


ic 


Total Power Supply Current'^) 


Vcc = Max. 
Outputs Open 
fi = 10MHz 
50% Duty Cycle 
OEa = OEb =Vcc 
Mon. Output Toggling 


ViN = Vcc 
ViN = GND 




1.7 


3.5 


mA 


ViN =3.4V 
ViN =GND 


" 


2.2 


4.8 


Vcc = Max. 
Outputs Open 
fi = 2.5MHz 
50% Duty Cycle 
OEa = OEb = GND 
Eleven Outputs 
Toggling 


ViN = Vcc 
ViN = GND 




4.3 


7.0(5) 


ViN =3.4V 
ViN =GND 




5.3 


9.5(5) 



NOTES: 

1 . For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at Vcc = 5.0V, +25°C ambient. 

3. Per TTL driven input (Vin = 3.4V); all other Inputs at Vcc or GND. 

4. This parameter is not directly testable, but is derived for use in Total Power Supply calculations. 

5. Values for these conditions are examples of the Ice formula. These limits are guaranteed but not tested. 

6. Ic = Iquiescent + liNPUTS + Idynamic 

Ic = Ice + Alec DhNt + IccD (fcp/2 + fiNo) 
Ice = Quiescent Current 

Alec = Power Supply Current for a TTL High Input (Vin = 3.4V) 
Dh = Duty Cycle for TTL Inputs High 
Nt = Number of TTL Inputs at Dh 

IccD = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 
fcp,= Clock Frequency for Register Devices (Zero for Non-Register Devices) 
, fi' = Input Frequency . , ; 

No = Number of Outputs at fi 
All currents are in milliamps and all frequencies are in megahertz. 
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IDT49FCT805/806/A 

FAST CMOS BUFFER/CLOCK DRIVER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



SKEW CHARACTERISTICS OVER OPERATING RANGE^^) 



Symbol 


Parameter 


Condition^) 


IDT49FCT805/806 


IDT49FCT805A/806A 


Unit 


Com'!. 


Mil. 


Com'l. 


Mil. 


MIn. 


Max. 


MIn. 


Max. 


Min.(2) 


Max. 


Mln.(2) 


Max. 


tSK(o) 


Skew between two outputs of 
same package (same transition)' 


CL = S0pF 

Rl = soon 


— 


0.7 


— 


0.9 


— 


0.7 


— 


0.9 


ns 


tSK(p) 


Skew between opposite transitions 
(tPHL-tPLH) of same output 


— 


1.0 


: — 


1.1 


— : 


1.0 


— 


1.1 


ns 


tSK(t) 


Skew between two outputs of 
different package at same power 
supply voltage and temperature . 
(same transition) 


— 


1.S 





1.S 


— 


1.5 


— 


1-5 


ns 



NOTES: 25 

1. See test circuit and waveforms. 

2. Skew guaranteed across temperature range but measured at maximum temperature only.' Skew parameters apply to propagation delays only. 



SWITCHING CHARACTERISTICS OVER OPERATING RANGE^^) 














Symbol 


Parameter 


Conditlon(i) 


IDT49FCT805/806 


IDT49FCT805A/806A 


Unit 


Com'l. 


MM. 


Com'l. 


Mil. 


Min.(2) 


Max. 


Min.(2) 


Max. 


Min.(2) 


Max. 


Min.(2) 


Max. 


tPLH 
tPHL 


Propagation Delay 
INAtoOAn, INBtoOBn 


Cl = SOpF 
Rl = soon 


1.5 


6.5 


1.5 


7.5 


1.5 


5.8 


1.S 


6.8 


ns 


tPZL 
tPZH 


Output Enable Time 
OEa to OAn, 
OEb to OBn 


1.S 


8.0 


1.5 


8.S 


1.5 


8.0 


1.5 


8.5 


ns 


tPLZ 
tPHZ 


Output Disable Time 
OEa to OAn, 
OEb to OBn 


1.S 


7.0 


1.5 


7.5 


1.5 


7.0 


1.5 


7.5 


ns 



NOTES: 2574tbl07 

1. See test circuit and waveforms. 

2. Minimum limits are guaranteed but not tested on Propagation Delays. 

3. Propagation delay range indicated by Min. and Max. limit Is due to Vcc, operating temperature, and process parameters. These propagation delay limits 
do not imply skew. 
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Integrated Device Technology, Inc. 



FAST CMOS 
1-0F-8 DECODER 
WITH ENABLE 



IDT54/74FCT138 
IDT54/74FCT138A 
IDT54/74FCT138C 



FEATURES: 

• IDT54/74FCT138 equivalent to FAST™ speed 

• IDT54/74FCT138A 35% faster than FAST 

• IDT54/74FCT138C 40% faster than FAST 

• Equivalent to FAST speeds output drive over full tem- 
perature and voltage supply extremes 

• loL = 48mA (commercial) and 32mA (military) 

• CMOS power levels (1 m W typ. static) 

• TTL input and output level compatible 

• CMOS output level compatible 

• Substantially lower input current levels than FAST 
(5nA max.) 

• JEDEC standard pinout for DIP and LCG 

• Product available in Radiation Tolerant and Radiation 
Enhanced versions 

• Military product compliant to MIL-STD-883, Class B 

• Standard Military Drawing # 5962-87654 is listed on this 
function. Refer to section 2. 



DESCRIPTION: 

The IDT54/74FCT1 38/A/C are 1-of-8 decoders built using 
advanced CEMOS™, a dual metal CMOS technology. The 
IDT54/74FCT1 38/A/C accept three binary weighted inputs 
(Ao, Ai, A2) and, when enabled^ provide eight mutually 
exclusive active LOW outputs (Oo- 0?). The IDT54/74FCT1 38/ 
A/C feature three enable inputs, two active LOW (Ei , Ea) and 
one active HIGH (E3). All outputs will be HIGH unless Ei and 
E2 are LOW and E3 is HIGH. This multiple enable function 
allows easy parallel expansion of the device to a 1-of-32 
(5 lines to 32 lines) decoder with just four IDT54/74FCT138/ 
A/C devices and one inverter. 



FUNCTIONAL BLOCK DIAGRAM 



PIN CONFIGURATIONS 



A2 Ai Ao 
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07 06 05 04 03 02 01 Oo 
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CEMOS a a tradsmaik of Integrated Device Technology, Inc. 
FAST is a trademark of National Semiconductor Co. 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



MAY 1992 



1992 Integrated Device Technology, Inc. 
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DSC-462S/3 
1 



IDT54/74FCT138/A/C 

FAST CMOS 1-OF-8 DECODER-WITH ENABLE 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



PIN DESCRIPTION 



Pin Names 


Description 


A0-A2 


Address Inputs 


Ei,E2 


Enable Inputs (Active LOW) 


E3 


Enable Input (Active HIGH) 


O0-O7 


Outputs (Active LOW) 



FUNCTION TABLE 



Inputs 


Outputs 1 


El 


E2 


E3 


Ao 


Ai 


A2 


Oo 


O1 


02 


03 O4 


05 


06 


07 


H 


X 


X 


X 


X 


X 


H 


H 


H 


H H 


H 


H 


H 


X 


H 


X 


X 


X 


X 


H 


H 


H 


H H 


H 


H 


H 


X 


X 


L 


X 


X 


X 


H 


H 


H 


H H 


H 


H 


H 


L 


L 


H 


L 


L 


L 


L 


H 


H 


H H 


H 


H 


H 


L 


L 


H 


H 


L 


L 


H 


L 


H 


H H 


H 


H 


H 


L 


L 


H 


L 


H 


L 


H 


H 


L 


H H 


H 


H 


H 


L 


L 


H 


H 


H 


L 


H 


H 


H 


L H 


H 


H 


H 


L 


L 


H 


L 


L 


H 


H 


H 


H 


H L 


H 


H 


H 


L 


L 


H 


H 


L 


H 


H 


H 


H 


H H 


L 


H 


H 


L 


L 


H 


L 


H 


H 


H 


H 


H 


H H 


H 


L 


H 


L 


L 


H 


H 


H 


H 


H 


H 


H 


H H 


H 


H 


L 



ABSOLUTE MAXIMUM RATINGS<^> 



Symbol 


Rating 


Commercial 


Military 


Unit 


Vterm(2) 


Terminal Voltage 
with Respect 
to GND 


-0.5 to +7.0 


-0.5 to +7.0 


V 


Vterm'^' 


Terminal Voltage 
with Respect 
to GND 


-0.5 to Vcc 


-0.5 to Vcc 


V 


Ta 


Operating 
Temperature 


to +70 


-55 to +125 


°c 


Tbias 


Temperature 
Under Bias 


-55 to +125 


-65 to +135 


°c 


TSTG 


Storage 
Temperature 


-55 to +125 


-65 to +150 


°c 


Pt 


Power Dissipation 


0.5 


0.5 


w 


lOUT 


DC Output Current 


120 


120 


mA 



NOTES: 2581 tbi 01 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those Indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. No terminal voltage 
may exceed Vcc by +0.5V unless othenwise noted. 

2. Inputs and Vcc terminals only. 

3. Outputs and I/O terminals only. 



CAPACITANCE (Ta = +25°C, f = 1 .OMHz) 



Symbol 


Parameter^''' 


Conditions 


Typ. 


Max. 


Unit 


CiN 


Input Capacitance 


VIN = OV 


6 


10 


PF 


COUT 


Output Capacitance 


VOUT = OV 


8 


12 


PF 



NOTE: 2581 tbi 02 

1 . This parameter is guaranteed characterization data and not tested. 
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IDT54/74FCT138/A/C 

FAST CMOS 1-OF-8 DECODER-WITH ENABLE 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 

Following Conditions Apply Unless Otherwise Specified: Vlc = 0.2V; Vhc = Vcc- 0.2V 
Commercial: Ta = 0°C to +70°C, Vcc = 5.0V ± 5%; Military: Ta = -55°C to +1 25°C, Vcc = 5.0V ± 1 0% 



Symbol 


Parameter 


Test Condltlons(^) 


Min. 


Typ.(2) 


Max. 


Unit 


VlH 


Input HIGH Level 


Guaranteed Logic HIGH Level 


2.0 


— 


— 


V 


VIL 


Input LOW Level 


Guaranteed Logic LOW Level 


— 


— 


0.8 


V 


llH 


Input HIGH Current 


Vcc = Max. 


VI = Vcc 


— 


— 


5 


HA 


Vi= 2.7V 


— 


— 


5(4) 


III 


Input LOW Current 


Vl= 0.5V 


— 


— 


-5(4) 


Vi = GND 


— 


— 


-5 


VIK 


Clamp Diode Voltage 


Vcc= Min., In =-18mA 


— 


-0.7 


-1.2 


V 


los 


Short Circuit Current 


Vcc=Max.(=^), Vo = GND 


-60 


-120 


— 


mA 


VOH 


Output HIGH Voltage 


Vcc = 3V, ViN = Vlc or Vhc, Ioh = -32nA 


Vhc 


Vcc 


— 


V 


Vcc = Min. 
ViN = ViHor ViL 


Ioh =-300hA 


Vhc 


Vcc 


— 


Ioh = -12mA MIL. 


2.4 


4.3 


— 


loH =-15mAC0M'L. 


2.4 


4.3 


— 


Vol 


Output LOW Voltage 


Vcc = 3V, ViN = Vlc or Vhc, Iol = 300nA 


— 


GND 


Vlc 


V 


Vcc = Min. 
ViN = ViH or ViL 


lOL = 300|iA 


— 


GND 


VLC(4) 


lOL = 32mA MIL. 


— 


0.3 


0.5 


loL = 48mA COM'L. 


— 


0.3 


0.5 



NOTES: 

1 . For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at Vcc = 5.0V, +25°C ambient and maximum loading. 

3. Not more than one output should be shorted at one time. Duration of the short circuit test sfiould not exceed one second. 

4. This parameter is guaranteed but not tested. 

POWER SUPPLY CHARACTERISTICS 

Vlc = 0.2V; Vhc = Vcc -0.2V 



Symbol 


Parameter 


Test Conditlons<^) 


Min. 


Typ.(2) 


Max. 


Unit 


Ice 


Quiescent Power Supply Current 


Vcc = Max. 

ViN s Vhc; Vin ^ Vlc 


— 


0.2 


1.5 


mA 


Alec 


Quiescent Power Supply Current 
TTL Inputs HIGH 


Vcc = Max. 
ViN = 3.4V(^) 


— 


0.5 


2.0 


mA 


ICCD 


Dynamic Power Supply Current'^) 


Vcc = Max. 
Outputs Open 
One Output Toggling 
50% Duty Cycle 


VinsVhc 
ViN < Vlc 




0.15 


0.3 


mA/MHz 


Ic 


Total Power Supply Current'^) 


Vcc = Max. 
Outputs_Op£n 
Toggle Ei, E2or Ea 
50% Duty Cycle 
fo = 10MHz 
One Output Toggling 


Vin^Vhc 
ViN < Vlc 
(FCT) 




1.7 


4.5 


mA 


Vin =3.4V 
ViN =GND 




2.0 


5.5 



NOTES: 

1 . For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at Vcc = 5.0V, +25°C ambient. 

3. Per TTL driven input (ViN = 3.4V); all other inputs at Vcc or GND. 

4. This parameter is not directly testable, but is derived for use in Total Power Supply calculations. 

5. Ic = IqUIESCENT + llNPUTS + IDYNAMIC 

Ic = Ice + Alec DhNt + IccD (fcp/2 + fONO) 

Ice = Quiescent Current 

Alec = Power Supply Current for a TTL High Input (Vin = 3.4V) 

Dm = Duty Cycle for TTL Inputs High 

Nt = Number of TTL Inputs at Dh 

IccD = Dynamic Current Caused by an Output Transition Pair (HLH or LHL) 

fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices) 

fo = Output Frequency 

No = Number of Outputs at fo 

All currents are in milliamps and all frequencies are in megahertz. 
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IDT54/74FCT138/A/C 

FAST CMOS 1-OF-8 DECODER-WITH ENABLE 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



SWITCHING CHARACTERISTICS OVER OPERATING RANGE 



Symbol 


Parameter 


Condltlon<^> 


IDT54/74FCT138 


IDT54/74FCT138A 


IDT54/74FCT138C 


Unit 


Com'l. 


MIL 


Com'l. 


Mil. 


Com'l. 


MM. 


Mln.<2) 


Max. 


Mln.(2) 


Max. 


Mln.(2) 


Max. 


Mln.(2) 


Max. 


MIn.<2) 


Max. 


Mln.<2) 


Max. 


tPLH 
tPHL 


Propa£ation Delay 
An to On 


Cl = 50pF 
Rl = 500Q 


1.5 


9.0 


1.5 


12.0 


1.5 


5.8 


1.5 


7.8 


1.5 


5.1 


1.5 


6.0 


ns 


tPLH 
tPHL 


Propa^ationJDelay 
El or E2 to On 


1.5 


9.0 


1.5 


12.5 


1.5 


5.9 


1.5 


8.0 


1.5 


5.2 


1.5 


6.1 


ns 


tPLH 
tPHL 


Propagation Delay 
E3 to On 


1.5 


9.0 


1.5 


12.5 


1.5 


5.9 


1.5 


8.0 


1.5 


5.2 


1.5 


6.1 


ns 



NOTES: 

1 . See test circuit and waveforms. 

2. Minimum limits are guaranteed but not tested on Propagation Delays. 
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Integrated Device Technology, Inc. 



FAST CMOS DUAL 
1-0F-4 DECODER 
WITH ENABLE 



IDT54/74FCT139 
IDT54/74FCT139A 
IDT54/74FCT139C 



FEATURES: 

IDT54/74FCT1 39 equivalent to FAST™ speed 
IDT54/74FCT139A 35% faster than FAST 
IDT54/74FCT139C 45% faster than FAST 

Equivalent to FAST output drive over full temperature 

and voltage supply extremes 

loL = 48mA (commercial) and 32mA (military) 

CMOS power levels (1 mW typ. static) 

TTL input and output level compatible 

CMOS output level compatible 

Substantially lower input current levels than FAST 

(5|iA max.) 

JEDEC standard pinout for DIP and LCC 

Product available in Radiation Tolerant and Radiation 

Enhanced versions 

Military product compliant to MIL-STD-883, Class B 



DESCRIPTION: 

The IDT54/74FCT139/A/C are dual 1-of-4 decoders built 
using advanced CEMOS™, a dual metal CMOS technology. 
These devices have two independent decoders, each of 
which accept two binary weighted inputs (Ao-AiJ^and provide 
four mutually exclusive active LOW_outputs (Oo-Oa). Each 
decoder has an active LOW enable (E). When E is HIGH, all 
outputs are forced HIGH. 



FUNCTIONAL BLOCK DIAGRAM 



PIN CONFIGURATIONS 



AOa Ala 



Aob Al b 




Ooa Ola 02a 03a Oob Olb 02b 



03b 



2605 cnv* 03 



CEMOS a a tradsmaik of Integrated Device Technology, Inc. 
FAST is a trademark of National Semiconductor Co. 
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MILITARY AND COMMERCIAL TEMPERATURE RANGES 



MAY 1992 



ei 992 Integrated Device Technology, Inc. 
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DSC 4613/3 
1 



IDT54/74FCT139/A/C 

FAST CMOS DUAL 1-0F-4 DECODER WITH ENABLE 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



TRUTH TABLE^^) 



Inputs 


Outputs 


E 


Ao 


Ai 


Oo 


01 


02 


03 


H 


X 


X 


H 


H 


H 


H 


L 


L 


L 


L 


H 


H 


H 


L 


H 


L 


H 


L 


H 


H 


L 


L 


H 


H 


H 


L 


H 


L 


H 


H 


H 


H 


H 


L 



NOTE: 

1. H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Don't Care 



ABSOLUTE MAXIMUM RATINGS^^) 



Symbol 


Ratinq 


Commercial 


Militarv 


Unit 


Vterm(2) 


Terminal Voltage 
with Respect to 
GND 


-0.5 to +7.0 


-0.5 to +7.0 


V 


VtermO) 


Terminal Voltage 
with Respect to 
GND 


-0.5 to VCC 


-0.5 to Vcc 


V 


Ta 


Operating 
Temperature 


to +70 


-55 to +125 


"C 


Tbias 


Temperature 
Under Bias 


-55 to +125 


-65 to +135 


"C 


TSTG 


Storage 
Temperature 


-55 to +125 


-65 to +150 


°c 


PT 


Power 
Dissipation 


0.5 


0.5 


w 


lOUT 


DC Output 
Current 


120 


120 


mA 



NOTES: 2605tbioi 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated In the operational sections of this 
specification Is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. No terminal voltage 
may exceed Vcc by +0.5V unless otherwise noted. 

2. Input and Vcc terminals only. 

3. Outputs and I/O terminals only. 



PIN DESCRIPTION 



Pin Names 


Description 


Ao, Ai 


Address Inputs 


E 


Enable Input (Active LOW) 


Oo-Oa 


Outputs (Active LOW) 



CAPACITANCE (TA = 


+25°C,f = 1.0MHz) 






Symbol 


Parameter^'') 


Conditions 


Typ. 


Max. 


Unit 


CiN 


Input 
Capacitance 


ViN =0V 


6 


10 


PF 


COUT 


Output 
Capacitance 


VOUT=0V 


8 


12 


PF 



NOTE: 2605 tbi 02 

1 . This parameter Is measured at characterization but not tested. 




6.30 



IDT54/74FCT139/A/C 

FAST CMOS DUAL 1-0F-4 DECODER WITH ENABLE 



MILrTARY AND COMMERCIAL TEMPERATURE RANGES 



DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 

Following Conditions Apply Unless Otherwise Specified: Vlc = 0.2V; Vhc = Vcc - 0.2V 
Commercial: Ta = 0°C to +70°C, Vcc = 5.0V ± 5%; Military: Ta = -55°C to +125''C, Vcc= 5.0V ± 10% 



Symbol 


Parameter 


Test Conditions^) 


MIn. 


Typ.(2) 


Max. 


Unit 


VlH 


input HIGH Level . 


Guaranteed Logic HIGH Level 


2.0 




— 


V 


VIL 


Input LOW Level 


Guaranteed Logic LOW Level 


— 


— 


0.8 


V 


llH 


Input HIGH Current 


Vcc = Max. 


Vi = Vcc 


— 


— 


5 


ha 


Vi = 2.7V 


— 


— 


5(4) 


IlL 


Input LOW Current 


Vl = 0.5V 


— 


— 


-5(4) 


Vl = GND 


— 


— 


-5 


ViK 


Clamp Diode Voltage 


Vcc = Min., In = -18mA 


— 


-0.7 


-1.2 


V 


Ids 


Short Circuit Current 


Vcc = Max.(3),Vo=GND 


-60 


-120 


— 


mA 


VOH 


Output HIGH Voltage 


Vcc = 3V, ViN = Vlc or Vhc, Ioh = -32nA 


Vhc 


Vcc 


— ■ 


V 


Vcc = Min. 
ViN = ViH or ViL 


Ioh = -300nA 


Vhc 


Vcc 


— 


Ioh = -12mA MIL. 


2.4 


4.3 


— 


Ioh = -15mA COMl. 


2.4 


4.3 


— 


Vol 


Output LOW Voltage 


Vcc = 3V, ViN = Vlc or Vhc, Iol = 300hA 


— 


GND 


Vlc 


V 


Vcc = Min. 
ViN = ViHorViL 


IOL = 300nA 


— 


GND 


Vlc(4) 


Iol = 32mA MIL. 


— 


0.3 


0.5 


lOL = 48mA COM'L. 


— 


0.3 


0.5 



NOTES: 

1 . For conditions sliown as Max. or Min., use appropriate value specified under Electrical Characteristics for tfie applicable device type. 

2. Typical values are at Vcc = 5.0V, +25°C ambient and maximum loading. 

3. Not more than one output should be shorted at one time. Duration of the short circuit test should not exceed one second. 

4. This parameter is guaranteed but not tested. 
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IDT54/74FCT139/A/C 

FAST CMOS DUAL 1-0F-4 DECODER WITH ENABLE 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



POWER SUPPLY CHARACTERISTICS Vlc = 0.2V; Vhc = 


Vcc -0.2V . 










Symbol 


Parameter 


Test Conditlons(i) 


Min. 


TYp.(2) 


Max. 


Unit 


Ice 


Quiescent Power Supply Current 


Vcc = Max. 

VlN s Vhc; VlN S Vlc 


— . 


0.2 


^•5 


mA 


Alec 


Quiescent Power Supply Current 
TTL Inputs HIGH 


Vcc = Max. 
ViN = 3.4V(3) 


— 


0.5 


2.0 


mA 


ICCD 


Dynamic Power Supply 
Current^'') 


Vcc = Max. 
Outputs Open 
One Bit Toggling 
50% Duty Cycle 


VlN s Vhc 
VlN ^ Vlc 




0.15 


0.3 


mA/ 
MHz 


Ic 


Total Power Supply Current(^) 


Vcc = Max. 
Outputs Open 
fo = 10MHz 
50% Duty Cycle 
One Output Toggling 


VlN s Vhc 
ViN <. Vlc 
(FCT) 


" 


1.7 


4.5 


mA 


VlN =3.4V 
VlN = GND 


— 


2.0 


5.5' 


Vcc = Max. 
Outputs Open 
fo = 10MHz 
50% Duty Cycle 
One Output Toggling 
on Each Decoder 


VlN s Vhc 
VlN S Vlc 
(FCT) 


" 


3.2 


7.5(5) 


VlN = 3.4V 
VlN = GND 


■ 


3.7 


9.5(5) 



NOTES: 

1 . For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at Vcc = 5.0V, +25°C ambient. 

3. Per TTL driven input (VlN = 3.4V); all other inputs at Vcc or GND. 

4. This parameter is not directly testable, but is derived for use in Total Power Supply Calculations. - 

5. Values for these conditions are examples of the Ice formula. These limits are guaranteed but not tested. 

6. ic = [quiescent + llNPUTS + IDYNAMIC 

Ic = Ice + Alee DhNt + IccD (fcp/2 + foNo) 

Ice = Quiescent Current 

Alec = Power Supply Current for a TTL High Input (Vin = 3.4V) . . 

Dh = Duty Cycle for TTL Inputs High 

Nt = Number of TTL Inputs at Dh 

IccD = Dynamic Current Caused by an Output Transition Pair (HLH or LHL) 

fcp = Clocl< Frequency for Register Devices (Zero for Non-Register Devices) 

fo = Output Frequency 

No = Number of Outputs at fo 

All currents are in milllamps and all frequencies are in megahertz. 




SWITCHING CHARACTERISTICS OVER OPERATING RANGE 


















Parameter 


Description 


Conditloirf') 


IDT54/74FCT139 


IDT54/74FCT139A 


IDT54/74FCT139C 


Unit 


Com'l. 


Mil. 


Com'l. 


Mil. 


Com'l. 


Mil. 


Min.(^ 


Max. 


Min.W 


Max. 


Min.« 


Max. 


MIn.» 


Max. 


Min.» 


Max. 


Mln.« 


Max. 


tPLH 
tPHL 


Propagation Delay 
Ao or Ai to On 


Cl = 50pF 

Rl = 50on 


1.5 


9.0 


1.5 


12.0 


1.5 


5.9 


■••5 


7.8 


1.5 


5.0 


1.5 


6.2 


ns 


tPLH 
tPHL 


Propagation Delay 
EtoOn 


1.5 


8.0 


1-5 


9.0 


1.5 


5.5 


1.5 


7.2' 


1.5 


4.8 


1.5 


5.8 


ns 



NOTES: 

1. See test circuit and waveforms. 

2. Minimum limits are guaranteed but not tested on Propagation Delays. 
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FAST CMOS 


IDT54/74FCT161/A/C 


SYNCHRONOUS 


IDT54/74FCT163/A/C 


PRESETTABLE 




BINARY COUNTERS 





FEATURES: 

• IDT54/74FCT161/163 equivalent to FAST™ speed 

• IDT54/74FCT161A/163A 35% faster than FAST 

• IDT54/74FCT161A/163C 45% faster than FAST 

• Equivalent to FAST output drive over full temperature 
and voltage supply extremes 

• loL = 48mA (commercial), 32mA (military) 

• CMOS power levels (ImWtyp. static) 

• CMOS output level compatible 

• Substantially lower input current levels than FAST 

(5nA max.) 

• JEDEC standard pinout for DIP and LCC 

• Product available in Radiation Tolerant and Radiation 
Enhanced versions 

• Military product compliant to MIL-STD-883, Class B 



DESCRIPTION: 

The IDT54/74FCT161/163, IDT54/74FCT161A/163A and 
IDT54/74FCT161C/163C are high-speed synchronous mod- 
ulo-1 6 binary counters built using advanced CEMOS™ , a dual 
metal CMOS technology. They aresynchronously presettable 
for application in programmable dividers and have two types 
of count enable inputs plus a terminal count output for versa- 
tility in forming synchronous multistage counters. The IDT54/ 
74FCT161/A/C have asynchronous Master Reset inputs that 
override all other inputs and force the outputs LOW. The 
IDT54/74FCT163/A/C have Synchronous Reset inputs that 
override counting and parallel loading and allow the outputs to 
be simultaneously reset on the rising edge of the clock. 



FUNCTIONAL BLOCK DIAGRAM 



CEP 



GET 




MR (' 161) 
SRC163) 



CEMOS is a trademark of Integrated Device Techrwiogy, Inc. 
FAST Is a trademark of National Semiconductor Co. 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



MAY 1992 



01 992 Integrated Device Technology, Inc. 
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DSC-4607/3 
1 



IDT54/74FCT1 61/A/C, IDT54/74FCT1 63/A/C 

FAST CMOS SYNCHRONOUS PRESETTABLE BINARY COUNTERS 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



PIN CONFIGURATIONS 



*MRfor'161 
*SRfor'163 



*R C 


1 




16 


3 


CP C 
Po C 
Pi c 

P2 E 


2 
3 
4 
5 


P16-1, 

D16-1, 

S016-1, 

& 


15 

14 
13 
12 


J 

3 
1 
3 


P3 E 


6 


E16-1 


11 


3 


CEP C 


7 




10 


3 


GND C 


8 




9 


3 



Vcc 
TC 
Qo 
Qi 

Q2 
Q3 

GET 
PE 



DIP/SOIC/CERPACK 
TOP VIEW 



INDEX D-icn o B o 
\ o « z > H 



Po 


3 

:] 4 


2 1 1 20 19 

V ia[: 


Qo 


Pi 

NC 


:] 5 

:] 6 


17 [ 

L20-2 16 [ 


Qi 
NC 


P2 


:] 7 


15 [: 


Q2 


Pa 


:] 8 

g 

N LJ. 


14 [ 

10 11 12 13 

1— 1 r— 1 r— 1 1—1 J 

1 1 1 1 1 1 1 1 / 


Q3 



a. Q 0|LU h 
O C3 O 

LOG 
TOP VIEW 



PIN DESCRIPTION 



FUNCTION TABLE<2) 



Pin Names 


Description 


CEP 


Count Enable Parallel Input 


CET 


Count Enable Trickle Input 


CP 


Clock Pulse Input (Active Rising Edge) 


MR ('161) 


Asynchronous Master Reset Input (Active LOW) 


SR('163) 


Synchronous Reset Input (Active LOW) 


Po-3 


Parallel Data Inputs 


PE 


Parallel Enable Input (Active LOW) 


Qo-3 


Flip-Flop Outputs 


TC 


Terminal Count Output 



SR(1) 


PE 


CET 


CEP 


Action on the Rising 
Clock Edge(s) 


L 


X 


X 


X 


Reset (Clear) 


H 


L 


X 


X 


Load (Pn-^Qn) 


H 


H 


H 


H 


Count (Increment) 


H 


H 


L 


X 


No Change (Hold) 


H 


H 


X 


L 


No Change (Hold) 



NOTES: 2612 

1. For FCT1 63/1 63A/163C only. 

2. H = HIGH Voltage Level, L = LOW Voltage Level, X = Don't Care. 
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IDT54/74FCT161/A/C,IDT54/74FCT163/A/C 

FAST CMOS SYNCHRONOUS PRESETTABLE BINARY COUNTERS 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



ABSOLUTE MAXIMUM RATINGS<^> 



Symbol 


Rating 


Commercial 


Military 


Unit 


Vterm(2) 


Terminal Voltage 
with Respect 
toGND 


-0.5 to +7.0 


-0.5 to +7.0 


V 


Vterm'^^ 


Terminal Voltage 
with Respect 
toGND 


-0.5 to Vcc 


-0.5 to Vcc 


V 


Ta 


Operating 
Temperature 


to +70 


-55 to +125 


°c 


Tbias 


Temperature 
Under Bias 


-55 to +125 


-65 to +135 


°c 


TSTG 


Storage 
Temperature 


-55 to +125 


-65 to +150 


°c 


Pt 


Power Dissipation 


0.5 


0.5 


w 


lOUT 


DC Output Current 


120 


120 


mA 



CAPACITANCE (Ta= +25°C, f = 1 .OMHz) 



Symbol 


Parameter^^' 


Conditions 


Typ. 


IVIax. 


Unit 


CiN 


Input Capacitance 


ViN = ov 


6 


10 


PF 


COUT 


Output Capacitance 


VouT = ov 


8 


12 


PF 



NOTE: 2612tbl02 

1 . This parameter Is measured at characterization but not tested. 



NOTES: 26i2tbioi 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This Is a stress 
rating only and functional operation of the device at these or any other 
conditions above those Indicated in the operational sections of this 
specification is not Implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. No terminal voltage 
may exceed Vcc by +0.5V unless othen/vise noted. 

2. Inputs and Vcc terminals only. 

3. Outputs and I/O terminals only. 



DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 

Following Conditions Apply Unless Otherwise Specified: Vlc = 0.2V; Vhg = Vcc - 0.2V 
Commercial: Ta = 0°C to +70*C, Vcc = 5.0V ± 5%; IVIilitary; Ta = -55°C to +1 25°C, Vcc = 5.0V ± 1 0% 



Symbol 


Parameter 


Test Conditions'^) 


IVIin. 


Typ.(2) 


IVIax. 


Unit 


VlH 


Input HIGH Level 


Guaranteed Logic HIGH Level 


COMl'^' 


2.0V 


— 





V 


MIL 


3.0V 


— 


— 


V 


ViL 


Input LOW Level 


Guaranteed Logic LOW Level 


— 


— 


0.8 


V 


llH 


input HIGH Current 


Vcc = Max. 


Vi = Vcc 


— 


— 


5 


HA 


Vl = 2.7V 


— 


— 


5(4) 


IlL 


Input LOW Current 


Vl = 0.5V 


— 


— 


-5(4) 


Vl = GND 


— 


— 


-5 


VIK 


Clamp Diode Voltage 


Vcc = Min., In = -18mA 


— 


-0.7 


-1.2 


V 


los 


Short Circuit Current 


Vcc = Max.(3', Vo = GND 


-60 


-120 


— 


mA 


VOH 


Output HIGH Voltage 


Vcc = 3V, ViN = Vlc or Vhc, Ioh = -32nA 


Vhc 


Vcc 


— 


V 


Vcc = Min. 
ViN = ViHorViL 


Ioh = -300}iA 


Vhc 


Vcc 


— 


Ioh = -12mA MIL. 


2.4 


4.3 


— 


IOH=-15mACOM'L. 


2.4 


4.3 


— 


Vol 


Output LOW Voltage 


Vcc = 3V, ViN = Vlc or Vhc, Iol = 300nA 


— 


GND 


Vlc 


V 


Vcc = Min. 
ViN = ViHorViL 


Iol = SOOnA 


— 


GND 


VlcC^) 


lOL = 32mA MIL 


— 


0.3 


0.5 


lOL = 48mA COM'L. 


— 


0.3 


0.5 



NOTES: 

1 . For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at Vcc = 5.0V, +25°C ambient and maximum loading. 

3. Not more than one output should be shorted at one time. Duration of the short circuit test should not exceed one second. 

4. This parameter Is guaranteed but not tested. 

5. Clock pin requires a minimum Vim of 2.7V. 
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IDT54/74FCT1 61 /A/C, IDT54/74FCT1 63/A/C 

FAST CMOS SYNCHRONOUS PRESETTABLE BINARY COUNTERS 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



POWER SUPPLY CHARACTERISTICS Vlc = 0.2V, Vhc = Vcc - 0.2V 



Symbol 


Parameter 


Test Conditions^^^ 


MIn. 


Typ.<2> 


Max. 


Unit 


Ice 


Quiescent Power 
Supply Current 


Vcc = Max. 

ViN s Vhc; Vin <. Vlc 


— 


0.2 


1.5 


mA 


Alee 


Quiescent Power Supply Current 
TTL Inputs HIGH 


Vcc = Max.,ViN = 3.4V(3^ 


— 


0.5 


2.0 


mA 


ICCD 


Dynamic Power Supply Current^''^ 


Vcc = Max., Outputs Open 

Load Mode 

CEP = CET=PE = GND 

MRorSR = Vcc 

One Input Toggling 

50% Duty Cycle 


Vin > Vhc 
Vin <, Vlc 
(FCT) 




0.15 


0.25 


mA/ 
MHz 


Ic 


Total Power Supply Current'^^ 


Vcc = Max., Outputs Open 

Load Mode 

fcp = 10MHz 

50% Duty Cycle 

CEP = CET=PE = GND 

MRorSR = Vcc 

One Bit Toggling 

at fi = 5MHz 

50% Duty Cycle 


Vin s Vhc 
Vin < Vlc 
(FCT) 




1.7 


4.0 


mA 


Vin = 3.4V 
ViN = GND 




2.2 


6.0 


Vcc = Max., Outputs Open 

Load Mode 

fcp = 10MHz 

50% Duty Cycle 

CEP = CET=PE = GND 

MRorSR = Vcc 

Four Bits Toggling 

at fi = 5MHz 

50% Duty Cycle 


Vin > Vhc 
Vin < Vlc 
(FCT) 




4.0 


7.8(5) 


Vin = 3.4V 
Vin = GND 




5.2 


12.8(5) 



NOTES: 

1 . For conditions shown as Max. or MIn., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at Vcc = 5.0V, +25°C ambient. 

3. Per TTL driven input (Vin = 3.4V); all other inputs at VCC or GND. 

4. This parameter is not directly testable, but is derived for use In Total Power Supply calculations. 

5. Values for these conditions are examples of the Ice formula. These limits are guaranteed but not tested. 

6. Ic = IQUIESCENT +IINPUTS + Idynamic 

Ic = loo + AIccDhNt + lccD{fcp/2 + fiNl) 

Ice = Quiescent Current 

Alec = Power Supply Current for a TTL High Input (Vin = 3.4V) 

Dh = Duty Cycle for TTL Inputs High 

Nt = Number of TTL Inputs at Dh 

IccD = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 

fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices) 

fi = Input Frequency 

Ni = Number of Inputs at fi 

All currents are in milliamps and all frequencies are in megahertz. 
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IDT54/74FCT161/A/C,IDT54/74FCT163/A/C 

FAST CMOS SYNCHRONOUS PRESETTABLE BINARY COUNTERS 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



SWITCHING CHARACTERISTICS OVER OPERATING RANGE 



Symbol 


Parameter 


Condition^^) 


IDT54/74FCT161/163 


IDT54/74FCT161A/163A 


IDT54/74FCT161C/163C 




Com'l. 


Mil. 


Com'l. 


Mil. 


Com'l. 


MIL 


Mln/2) 


Max. 


Min.(2) 


Max. 


Mln.(2) 


Max. 


Mln.<2) 


Max. 


Min.(2) 


Max. 


Min.(2) 


Max. 


Unit 


tPLH 
tPHL . ' 


Propagation Delay 

CPtoQn 

(PE Input HIGH) 


Cl = 50pF 
Rl = soon 


2.0 


11.0 


2.0 


11.5 


2.0 


7.2 


2.0 


7.5 


2.0 


5.8 


2.0 


6.3 


ns 


tPLH 
tPHL 


Propagation Delay 

CP to Qn 

(PE Input LOW) 


2.0 


9.5 


2.0 


10.0 


2.0 


6.2 


2.0 


6.5 


2.0 


5.8 


2.0 


6.3 


ns 


tPLH 
■tPHL' 


Propagation Delay 
CPtoTC 


2.0 


.15.0 


2.0 


16.5 


2.0 


9.8 


2.0 


10.8 


2.0 


7.4 


2.0 


8.3 


ns 


tPLH 
tPHL 


Propagation Delay 
CETtoTC 


1.5 


8.5 


1.5 


9.0 


1.5 


5.5 


1.5 


5.9 


1.5 


5.2 


1.5 


5.6 


ns 


tPHL 


Propagation Delay 
MR to On ('161) 


2.0 


13.0 


2.0 


14.0 


2.0 


8.5 


2.0 


9.1 


2.0 


6.0 


2.0 


6.6 


ns 


tPHL 


Propagation Delay 
MR to TO ('161) 


2.0 


11.5 


2.0 


12.5 


2.0 


7.5, 


2.0 


8.2 


2.0 


7.0 


2.0 


7.7 


ns 


tsu 


Set-up Time, 
HIGH or LOW 
PntoCP 


5.0 


. 


5.5 


" 


4.0 




4.5 


" 


4.0 




4.5 


" 


ns 


tH 


Hold Time, 
HIGH or LOW 
PntoCP 


1.5 


" 


2.0 


" 


1.5 


~ 


2.0 


" 


1.5 


" 


2.0 


" 


ns 


tsu 


Set-up Time, 
HIGH or LOW 
PEorSRtoCP 


11.5 





13.5 





9.5 


__ 


11.5 


— 


9.5 





11.5 





ns 


tH 


Hold Time, 
HIGH or LOW 
PEorSRtoCP 


1.5 




1.5 




1.5 




1.5 




1.5 




1.5 




ns 


tsu 


Set-up Time, 
HIGH or LOW 
CEP or GET to CP 


11.5 




13.0 




9.5 




11.0 




9.5 




11.0 




ns 


tH 


Hold Time, 
HIGH or LOW 
CEPorCETtoCP 
































ns 


tw 


Clock Pulse 
Width (Load) 
HIGH or LOW 


5.0 




5.0 




4.0(3) 




4.0(3) 


" 


4.0(3) 




4.0(3) 


, 


ns 


tw 


Clock Pulse 
Width (Count) 
HIGH or LOW 


7.0 




8.0 




6.0 




7.0 




6.0 




7.0 




ns 


tw 


MR Pulse Width, 
LOW ('161) 


5.0 


— 


5.0 


— 


4.0(3) 


— 


4.0(3) 


— 


4.0(3) 


— 


4.0(3) 


— 


ns 


tREM 


Recovery Time 
MR toCP('161) 


6.0 


— 


6.0 


— 


5.0 


— 


5.0 


— 


5.0 


— 


5.0 


— 


ns 



NOTES: 

1 . See test circuits and waveforms. 

2. Minimum limits are guaranteed but not tested on Propagation Delays. 

3. This parameter is guaranteed but not tested. 
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Integrated Device Technology, Inc. 



FAST CMOS 
CARRY LOOKAHEAD 
GENERATOR 



IDT54/74FCT182 
IDT54/74FCT182A 



FEATURES: 

• IDT54/74FCT182 equivalent to FAST™ speed; 

• IDT54/74FCT182A 30% faster than FAST 

• Equivalent to FAST speeds and output drive over full 
temperature and voltage supply extremes 

• loL = 48mA (commercial) and 32mA (military) 

• CMOS power levels (1 mW typ. static) 

• TTL input and output level compatible 

• CMOS output level compatible 

• Substantially lower input current levels than FAST 
(5|iA max.) 

• Carry lookahead generator 

• JEDEC standard pinout for DIP and LCC 

• Product available in Radiation Tolerant and Radiation 
Enhanced versions 

• Military product compliant to MIL-STD-883, Class B 



DESCRIPTION: 

The IDT54/74FCT182 and IDT54/74FCT182A are high- 
speed carry lookahead generators built using advanced 
CEMOS™, a dual metal CMOS technology. The IDT54/ 
74FCT182 and IDT54/74FCT182A are carry lookahead 
generators that_accepXup to four pairs of active LOW_Carry 
Propagate (Po, Pi, P2, Ps) and Carry Generate (Go, Gi, G2, Ga) 
signals and an active HIGH carry input (Cn) and provides 
anticipated HIGH carries (Cn+x, Cn+y, Cn+z) across four groups 
of binary adders. These products also^have active LOW Carry 
Propagate (P) and Carry Generate (G) outputs which may be 
used for further levels of lookahead. 
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IDT54/74FCT182/A 

FAST CMOS CARRY LOOKAHEAD GENERATOR 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



PIN DESCRIPTION 



Pin Names 


Description 


Cn 


Carry Input 


G0-G3 


Carry Generate Inputs (Active LOW) 


P0-P3 


Carry Propagate Inputs (Active LOW) 


Cn+x-Cn+z 


Carry Outputs 


G 


Carry Generate Output (Active LOW) 


,P 


Carry Propagate Output (Active LOW) 



FUNCTION TABLE^^) 






















Inputs 


Outputs 
























On Go PO 


Gl 


Pi 


G2 


P2 


G3 


Pa 


Cn + X Cn + y 


Cn + z 


G 


P 


X H H 














L 








L H X 














L 








X L X 














H 








H X L 














H 








X X X 


H 


H 










L 








X H H 


H 


X 










L 








L H X 


H 


X 










L 








XXX 


L 


X 










H 








X L X 


X 


L 










H 








H XL 


X 


L 










H 








X X X 


X 


X 


H 


H 








L 






XXX 


H 


H 


H 


X 








L 






X H H 


H 


X 


H 


X 








L 






L H X 


H 


X 


H 


X 








L 






X XX 


X 


X 


L 


X 








H 






X X X 


L 


X 


X 


L 








H 






X L X 


X 


' L 


X 


L 








H 






H X L 


X 


L 


X 


L 








H 






X 


X 


X 


X 


X 


H 


H 






H 




X 


X 


X 


H 


H 


H 


X 






H 




X 


H 


H 


H 


X 


H 


X 






H 




H 


H 


X 


H 


X 


H 


X 






H 




X 


X 


X 


X 


X 


L 


X 






L 




X 


X 


X 


L 


X 


X 


L 






L 




X 


L 


X 


X 


L 


X 


L 






L 




L 


X 


L 


X 


L 


X 


L 






L 




; H 




X 




X 




X 








H 


X 




H 




X 




X 








H 


X 




X 




H 




X 








H 


X 




X 




X 




H 








H 


L 




L 




L 




L 








L 



NOTE: 

1. H = HIGH Voltage Level 
L - LOW Voltage Level 
X - Don't Care 
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IDT54/74FCT182/A 

FAST CMOS CARRY LOOKAHEAD GENERATOR 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



ABSOLUTE MAXIMUM RATINGS^^^ 



Symbol 


Rating 


Commercial 


IVIilitary 


Unit 


Vterm'2) 


Terminal Voltage 
with Respect 
toGND 


-0.5 to +7.0 


-0.5 to +7.0 


V 


Vterm'^) 


Terminal Voltage 
with Respect 
to GND 


-0.5 to Vcc 


-0.5 to Vcc 


V 


Ta 


Operating 
Temperature 


to +70 


-55 to +125 


°c 


Tbias 


Temperature 
Under Bias 


-55 to +125 


-65 to +135 


°c 


TSTG 


Storage 
Temperature 


-55 to +125 


-65 to +150 


°c 


Pt 


Power Dissipation 


0.5 


0.5 


w 


lOUT 


DC Output Current 


120 


120 


mA 



CAPACITANCE (Ta = +25°C, f = 1 .OMHz) 



Symbol 


Parameter^^^ 


Conditions 


Typ. 


IViax. 


Unit 


CiN 


Input 
Capacitance 


ViN = ov 


6 


10 


PF 


COUT 


Output 
Capacitance 


VOUT = 0V 


8 


12 


PF 



NOTE: 2560tbl02 

1 . This parameter Is guaranteed by characterization data and not tested. 



NOTES: 2560tbioi 

1 . Stresses greater than those listed under ABSOLUTE MAXIMUM RATINGS 
may cause permanent damage to the device. This is a stress rating only 
and functional operation of the device at these or any other conditions 
above those Indicated in the operational sections of this specification Is 
not implied. Exposure to absolute maximum rating conditions for 
extended periods may affect reliability. No terminal voltage may exceed 
Vcc by +0.5V unless otherwise noted. 

2. Input and Vcc terminals only. 

3. Outputs and I/O terminals only. 



DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 

Following Conditions Apply Unless Otherwise Specified: Vlc = 0.2V; Vhc = Vcc- 0.2V 
Commercial: Ta = 0°C to +70°C, Vcc = 5.0V ± 5%; Military: Ta = -55°C to +125°C, Vcc = 5.0V ± 1 0% 



Symbol 


Parameter 


Test Conditions<^) 


Min. 


Typ.(2) 


Max. 


Unit 


VlH 


Input HIGH Level 


Guaranteed Logic HIGH Level 


2.0 


— 


— 


V 


VIL 


Input LOW Level 


Guaranteed Logic LOW Level 


— 


— 


0.8 


V 


IIH 


Input HIGH Current 


Vcc = Max. 


Vi = Vcc 


— 


— 


5 


mA 


Vi = 2.7V 


— 


— 


5(4) 


IlL 


Input LOW Current 


Vi = 0.5V 


— 


— 


_5(4) 


Vl = GND 


— 


_: 


-5 


VIK 


Clamp Diode Voltage 


Vcc = Min., In = -18mA 


— 


-0-7 


-1.2 


V 


Ids 


Short Circuit Current 


Vcc = Max.'2>, Vo = GND 


-60 


-120 


— 


mA 


VOH 


Output HIGH Voltage 


Vcc = 3V, ViN = Vlc or Vhc, Ioh = -32|iA 


VHC 


Vcc 


— 


V 


Vcc = Min. 
ViN = ViHorViL 


lOH = -300(iA 


VHC 


V(DC 


— 


IOH= -12mA MIL. 


2.4 


4.3 


— 


IOH=-15mACOM'L. 


2.4 


4.3 


— 


Vol 


Output LOW Voltage 


Vcc = 3V, ViN = Vlc or Vhc, Iol = 300|jA 


— 


GND 


Vlc 


V 


Vcc = Min. 
ViN = ViH or ViL 


Iol = 300|iA 


■ — 


GND 


Vlc(^> 


Iol = 32mA MIL. 


— , 


0.3 


0.5 


lOL = 48mA COM'L. 


— , 


0.3 


0.5. 




NOTES: 

1 . For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at Vcc = 5.0V, +25°C ambient and maximum loading. 

3. Not more than one output should be shorted at one time. Duration of the short circuit test should not exceed one second. 

4. This parameter is guaranteed but not tested. 
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IDT54/74FCT182/A 

FAST CMOS CARRY LOOKAHEAD GENERATOR 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



POWER SUPPLY CHARACTERISTICS 

Vlc = 0.2V; VHC = Voc - 0.2V 



Symbol 


Parameter 


Test Condltlons^^) 


Mln. 


Typ/2) 


Max. 


Unit 


Ice 


Quiescent Power Supply 
Current 


Vcc = Max. 
Vin>Vhc; Vin^Vlc 


— 


0.2 


1.5 


mA 


Alec 


Quiescent Power Supply 
Current TTL Inputs HIGH 


Vcc = Max. 
ViN = 3.4V'^) 


— 


0.5 


2.0 


mA 


ICCD 


Dynamic Power Supply 
Current'"*) 


Vcc = Max., Outputs Open 
One Input Toggling 
50% Duty Cycle 


ViN s Vhc 
Vin^Vlc 




0.15 


0.3 


mA/ 
MHz 


Ic 


Total Power Supply 
Current'^) 


Vcc = Max., Outputs Open 
fi=10MHz, 50% Duty Cycle 
One Bit Toggling 


Vin^Vhc 
ViN < Vlc 
(FCT) 




1.7 


4.5 


mA 


VlN = 3.4V 
VlN = GND 


— 


2.0 


5.5 



NOTES: 

1 . For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at Vcc = 5.0V, +25°C ambient. 

3. Per TTL driven input (ViN = 3.4V); all other inputs at Vcc or GND. 

4. This parameter is not directly testable, but is derived for use in Total Power Supply calculations. 

5. Ic = IQUIESCENT + llNPUTS + IDYNAMIC 

Ic = Ice + Alec DhNt + IccD (fcp/2 + fi Ni) 

Ice = Quiescent Current 

Alee = Power Supply Current for a TTL High Input (Vin = 3.4V) 

Dh = Duty Cycle for TTL Inputs High 

Nt = Number of TTL inputs at Dh 

IccD = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 

fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices) 

fi = Input Frequency 

Ni = Number of Inputs at fi 

All currents are in milliamps and all frequencies are in megahertz. 

SWITCHING CHARACTERISTICS OVER OPERATING RANGE 



Symbol 


Parameter 


Conditions'^) 


IDT54/74FCT182 


1DT54/74FCT182A 


Unit 


Com'l. 


Mil. 


Com'l. 


Mil. 


IVIIn/2> 


Max. 


Mln.'2) 


Max. 


Mln.<2) 


Max. 


Min.<2) 


Max. 


tPLH 
tPHL 


Propagation Delay 
Cn to Cn + X, 
Cn + y, Cn + z 


Cl = 50pF 

Rl = soon 


2.0 


10.0 


2.0 


16.5 


2.0 


7.0 


2.0 


10.7 


ns 


tPLH 
tPHL 


£rogagation Delay 

Po, P1, P2tO 

Cn + x, Cn + y, Cn + z 


1.5 


9.0 


1.5 


11.5 


1.5 


8.5 


1.5 


9.0 


ns 


tPLH 
tPHL 


Propagajion Delay 

Go, Gi, G2to 

Cn + x, Cn + y, Cn + z 


1.5 


9.5 


1.5 


11.5 


1.5 


8.5 


1.5 


9.0 


ns 


tPLH 
tPHL 


Propagation Delay 
Pi, P2, PatoG 


2.0 


11.0 


2.0 


16.5 


2.0 


7.2 


2.0 


10.7 


ns 


tPLH 
tPHL 


Propagation Delay 
Gn to G 


2.0 


11.5 


2.0 


16.5 


2.0 


7.6 


2.0 


10.7 


ns 


tPLH 
tPHL 


Propagation Delay 
PntoP 


1.5 


8.5 


1.5 


12.5 


1.5 


6.0 


1.5 


7.4 


ns 



NOTES: 

1 . See test circuit and waveforms. 

2. Minimum limits are guaranteed but not tested on Propagation Delays. 
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Integrated Device Technology, Inc. 



FAST CMOS 
UP/DOWN BINARY 
COUNTER 



IDT54/74FCT191 
IDT54/74FCT19iA 



FEATURES: 

• IDT54/74FCT191 equivalent to FAST™ speed 

• IDT54/74FCT191A 35% faster than FAST 

• Equivalent to FAST output drive over full temperature 
and voltage supply extremes 

• lOL = 48mA (commercial), 32mA (military) 

• CMOS power levels (1 m W typ. static) 

• CMOS output level compatible 

• Substantially lower input current levels than FAST 
(5nA max.) 

• JEDEC standard pinout for DIP, LCC and SOIC 

• Product available in Radiation Tolerant and Radiation 
Enhanced versions 

• Military product compliant to MIL-STD-883, Class B 



DESCRIPTION: 

The IDT54/74FCT191 and IDT54/74FCT191A are 
reversible modulo-1 6 binary counters, featuring synchronous 
counting and asynchronous presetting and are built using 
advanced CEMOS™, a dual metal CMOS technology. The 
preset feature allows the IDT54/74FCT1 91 and IDT54/ 
74FCT191 A to be used in programmable dividers. The count 
enable input, terminal count output and ripple clock output 
make possible a variety of methods of implementing 
multiusage counters. In the counting modes, state changes 
are initiated by the rising edge of the clock. 
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CEMOS is a trademaric of Integrated Device Technology, Inc. 
FAST Is a trademark of National Semiconductor Co. 
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IDT54/74FCT191/A 

FAST CMOS UP/DOWN BINARY COUNTER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



PIN CONFIGURATIONS 
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PIN DESCRIPTION 



Pin Names 


Description 


CE 


Count Enable Input (Active LOW) 


CP 


Clock Pulse Input (Active Rising Edge) 


Po-3 


Parallel Data inputs 


PL 


Asynciironous Parallel Load Input (Active LOW) 


U/D 


Up/Down Count Control Input 


Qo-3 


Flip-Flop Outputs 


RC 


Ripple Clock Output (Active LOW) 


TC 


Terminal Count Output (Active HIGH) 



RC FUNCTION TABLE^^) 






inputs 


Outputs 


CE 


OP 


Tdi) 


RC 


L 


~u- 


H 


-LT 


H 


X 


X 


H 


X 


X 


L 


H 



MODE SELECT FUNCTION TABLE^^) 



inputs 


IVIode 


PL 


CE 


U/D 


CP 


H 


L 


L 


t 


Count Up 


H 


L 


H 


t 


Count Down 


L 


X 


X 


X 


Preset (Asynchronous) 


H 


H 


X 


X 


No Change (Hold) 



NOTES: 2616 

1 . TCIs generated Internally. 

2. H = HIGH Voltage Level, L = LOW Voltage Level, X = Don't Care, 
t= LOW-to-HIGH clock transition. 
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IDT54/74FCT191/A 

FAST CMOS UP/DOWN BINARY COUNTER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



ABSOLUTE MAXIMUM RATINGS^^^ 



Symbol 


Rating 


Commercial 


Military 


Unit 


Vterm'2) 


Terminal Voltage 
with Respect 
toGND 


-0.5 to +7.0 


-0.5 to +7.0 


V 


Vterm'3) 


Terminal Voltage 
with Respect 
toGND 


-0.5 to Vcc 


-0.5 to Vcc 


V 


Ta 


Operating 
Temperature 


to +70 


-55 to +125 


°c 


Tbias 


Temperature 
Under Bias 


-55 to +125 


-65 to +135 


°c 


TSTG 


Storage 
Temperature 


-55 to +125 


-65 to +1 50 


°c 


Ft 


Power Dissipation 


0.5 


0.5 


w 


lOUT 


DC Output Current 


120 


120 


mA 



CAPACITANCE (Ta = +25°C, f = 1 .OMHz) 



Symbol 


Parameter^^) 


Conditions 


Typ. 


IViax. 


Unit 


CiN 


Input Capacitance 


ViN = OV 


6 


10 


PF 


COUT 


Output Capacitance 


VOUT = OV 


8 


12 


PF 



NOTE: 2616tbl02 

1 . This parameter is guaranteed at characterization but not tested. 



NOTES: 26i6tbioi 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. No terminal voltage 
may exceed Vcc by +0.5V unless otherwise noted. 

2. Inputs and Vcc terminals. 

3. Outputs and I/O terminals. 



DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 

Following Conditions Apply Unless Othenwise Specified: Vlc = 0.2V; Vhc = Vcc - 0.2V 
Commercial: Ta = 0°C to +70°C, Vcc = 5.0V ± 5%; Military; Ta = -55°C to +1 25°C, Vcc = 5.0V ± 1 0% 



Symbol 


Parameter 


Test Conditions'^' 


IVIin. 


Typ<2) 


IVIax. 


Unit 


VlH 


Input HIGH Level 


Guaranteed Logic HIGH Level 


COM'L^^) 


2.0V 








V 


MIL 


3.0V 


— 


— 


V 


ViL 


Input LOW Level 


Guaranteed Logic LOW Level 


— 


— 


0.8 


V 


llH 


Input HIGH Current 


Vcc = Max. 


Vi = Vcc 








5 


pA 


Vl = 2.7V 


— 


— 


5(4) 


IlL 


Input LOW Current 


Vi = 0.5V 


— 


— 


-5(4) 


Vl = GND 


— 


— 


-5 


VIK 


Clamp Diode Voltage 


Vcc = Min., In = -18mA 


— 


-0.7 


-1.2 


V 


Ids 


Short Circuit Current 


Vcc = Max.'^\ Vo = GND 


-60 


-120 


— 


mA 


VOH 


Output HIGH Voltage 


Vcc = 3V, ViN = Vlc or Vhc, Ioh = -32|iA 


Vhc 


Vcc 


— 


V 


Vcc = Min. 
ViN = ViHorViL 


Ioh = -300nA 


Vhc 


Vcc 


— 


Ioh = -12mA MIL 


2.4 


4.3 





IOH = -15mACOM'L. 


2.4 


4.3 





Vol 


Output LOW Voltage 


Vcc = 3V, ViN = Vlc or Vhc, Idl = 300|xA 


— 


GND 


Vlc 


V 


Vcc = Min. 
ViN = ViHorViL 


lOL = 300|xA 


— 


GND 


Vlc(4) 


IOL = 32mA MIL. 


— 


0.3 


0.5 


loL = 48mA COMl. 


— 


0.3 


0.5 




NOTES: 

1 . For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at Vcc = 5.0V, +25°C ambient and maximum loading. 

3. Not more than one output should be shorted at one time. Duration of the short circuit test should not exceed one second. 

4. This parameter is guaranteed but not tested. 

5. Clock pin requires a minimum Vih of 2.7V. 
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IDT54/74FCT191/A 

FAST CMOS UP/DOWN BINARY COUNTER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



POWER SUPPLY CHARACTERISTICS Vlc = 0.2V, Vhc = Vcc - 0.2V 



Symbol 


Parameter 


Test Conditions<^> 


Min. 


Typ.(2) 


Max. 


Unit 


Ice 


Quiescent Power 
Supply Current 


Vcc = Max. 

ViN s Vhc; Vin <. Vlc 


— 


0.2 


1.5 


mA 


Alec 


Quiescent Power Supply Current 
TTL Inputs HIGH 


Vcc = Max.,ViN = 3.4V(3) 


— 


0.5 


2.0 


mA 


ICCD 


Dynamic Power Supply Current^''^ 


Vcc = Max., Outputs Open 
Preset Mode 

PL = CE = U/D = CP = GND 
One Input Toggling 
50% Duty Cycle 


Vin^Vhc 
Vin s Vlc 




0.15 


0.25 


mA/ 
MHz 


Ic 


Total Power Supply Current'^^ 


Vcc = Max., Outputs Open 

Preset Mode 

PL = CE = U/D = CP = GND 

One Bit Toggling 

at fi = 5MHz 

50% Duty Cycle 


VinsVhc 
Vin ^ Vlc 
(FCT) 




1.0 


2.8 


mA 


Vin = 3.4V 
Vin = GND 


— 


1.2 


3.8 


Vcc = Max., Outputs Open 

Preset Mode 

PL = CE = U/D = CP = GND 

Four Bits Toggling 

at fi = 5MHz 

50% Duty Cycle 


Vin S: Vhc 
Vin ^ Vlc 
(FCT) 




3.2 


6.5(5) 


Vin = 3.4V 
Vin = GND 


— 


4.2 


10.5(5) 



NOTES: 

1. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at Vcc -= 5.0V, +25''C ambient. 

3. Per TTL driven input (Vin = 3.4V); all other inputs at Vcc or GND. 

4. This parameter is not directly testable, but Is derived for use in Total Power Supply calculations. 

5. Values for these conditions are examples of the Ice formula. These limits are guaranteed but not tested. 

6. Ic = IQUIESCENT +IINPUTS + IDYNAMIC 

Ic = Ice + AIccDhNt + lecD(fep/2 + fiNl) 

Ice = Quiescent Current 

Alee = Power Supply Current for a TTL High Input (Vin = 3.4V) 

Dh = Duty Cycle for TTL Inputs High 

Nt = Number of TTL Inputs at Dm 

IccD = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 

fep = Clock Frequency for Register Devices (Zero for Non-Register Devices) 

fi = Input Frequency 

Ni = Number of Inputs at fi 

All currents are In milliamps and all frequencies are in megahertz. 
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IDT54/74FCT191/A 

FAST CMOS UP/DOWN BINARY COUNTER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



SWITCHING CHARACTERISTICS OVER OPERATING RANGE 














Symbol 


Parameter 


Condition'^' 


IDT54/74FCT191 


IDT54/74FCT191A 


Unit 


Com'l. 


MU. 


Com'l. 


Mil. 


Mln/2> 


Max. 


Min.<2> 


Max. 


Min.(2) 


Max. 


Mln.(2) 


Max. 


tPLH 
tPHL 


Propagation Delay 
CP to Qn 


CL = 50pF 
Rl = soon 


2.5 


12.0 


1.5 


16.0 


2.5 


7.8 


1.5 


10.5 


ns 


tPLH 
tPHL 


Propagation Delay 
CP to TC 


3.0 


14.0 


2.0 


16.0 


3.0 


11.8 


2.0 


12.2 


ns 


tPLH 
tPHL 


Propagation Delay 
CP to RC 


2.5 


8.5 


1.5 


12.5 


2.5 


8.5 


1.5 


10.0 


ns 


tPLH 
tPHL 


Propagation Delay 
CEtoRC 


2.0 


8.0 


2.0 


8.5 


2.0 


7.2 


2.0 


8.0 


ns 


tPLH 
tPHL 


Propagation Delay 
U/D to RC 


4.0 


20.0 


4.0 


22.5 


4.0 


13.0 


4.0 


14.7 


ns 


tPLH 
tPHL 


Propagation Delay 
U/D to TC 


3.0 


11.0 


3.0 


13.0 


3.0 


7.2 


3.0 


8.5 


ns 


tPLH 
tPHL 


Propagation Delay 
Pn to Qn 


2.0 


14.0 


1.5 


16.0 


2.0 


9.1 


1.5 


10.4 


ns 


tPLH 
tPHL 


Propagation Delay 
PLtoQn 


3.0 


13.0 


3.0 


14.0 


3.0 


8.5 


3.0 


9.1 


ns 


tsu 


Set-up Time, HIGH or LOW 
PntoPL 


5.0 


— 


6.0 


— 


4.0 


— 


5.0 


— 


ns 


tH 


Hold Time, HIGH or LOW 
Pn to PL 


1.5 


-— 


1.5 


— 


1.5 


— 


1.5 


— 


ns 


tsu 


Set-up Time LOW 
CE to CP 


10.0 


— 


10.5 


— 


9.0 


— 


9.5 


— 


ns 


tH 


Hold Time LOW 
CE to CP 





— 





— 





— 





— 


ns 


tsu 


Set-up Time, HIGH or LOW 
U/D to CP 


12.0 


— 


12.0 


— 


10.0 


— 


10.0 


— 


ns 


tH 


Hold Time, HIGH or LOW 
U/D to CP 





— 





— 





— 





— 


ns 


tw 


PL Pulse Width LOW 


6.0 


— 


8.5 


— 


5.5 


— 


8.0 


— 


ns 


tw 


CP Pulse Width HIGH or LOW 


5.0 


— 


7.0 


— 


4.0(3) 


— 


6.0 


— 


ns 


tREM 


Recovery Time PL to CP 


6.0 


— 


7.5 


— 


5.0 


— 


6.5 


— 


ns 



NOTES: 

1 . See test circuit and waveform. 

2. Minimum limits are guaranteed but not tested on Propagation Delays. 

3. This parameter is guaranteed but not tested. 



6.33 



IDT54/74FCT191/A 

FAST CMOS UP/DOWN BINARY COUNTER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



TIMING WAVEFORMS 

Typical load, count, and inhibit sequences 

Illustrated below is the following sequence: 

• Load (preset) to binary thirteen 

• Count up to fourteen, fifteen (maximum), zero, one and 
two 

• Inhibit 

• Count down to one, zero (minimum), fifteen, fourteen and 
thirteen 



DATA 
INPUTS 



PL 



/po _r 



< 



Pi — 
p. _r 



\ 



p. J" 



CP 



U/D — I 



/ 



DATA 
OUTPUTS 



Qo 



< 



Qi II 



\ 



Q2 
Q3 

TC 






1 



■+1- 



urun_r^rLn_r^~Lrun_rur^n_ 



13 



LI 

14 15 

* COUNT UF 



1 2 



IJ 

10 15 14 13 



-INHIBIT-^ l-« COUNT 



DOWN- 



LOAD 
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Integrated Device Technology, Inc. 




FAST CMOS IDT54/74FCT193 
UP/DOWN IDT54/74FCT193A 

BINARY COUNTER 



FEATURES: 

• IDT54/74FCT193 equivalent to FAST^ speed 

• IDT54/74FCT193A 35% faster than FAST 

• Equivalent to FAST output dnve over full temperature 
and voltage supply extremes 

• lOL = 48mA (commercial), 32mA (military) 

• CMOS power levels (1 mW typ. static) 

• CMOS output level compatible 

• Substantially lower input current levels than FAST 
(5nA max.) 

• JEDEC standard pinoutfor DIP and LCC 

• Product available in Radiation Tolerant and Radiation 
Enhanced versions 

• Military product compliant to MIL-STD-883, Class B 



DESCRIPTION: 

The IDT54/74FCT193 and IDT54/74FCT193A are up/ 
down modulo-16 binary counters built using advanced 
CEMOS™, a dual metal CMOS technology. Separate 
count-up and count-down clocks are used and, in either 
counting mode, the circuits operate synchronously. The 
outputs change state synchronously with the LOW-to-HIGH 
transitions on the clock inputs. Separate terminal count-up 
and terminal count-down outputs are provided that are used 
as the clocks for subsequent stages without extra logic, thus 
simplifying multiusage counter designs. Individual preset 
inputs allow the circuit to be used as a programmable counter. 
Both the Parallel Load (PL) and the Master Reset (MR) inputs 
asynchronously override the clocks. 



FUNCTIONAL BLOCK DIAGRAM 

Po Pi 



P2 



P3 



PL--{> 



CPU 



CPd 




MR — P» 



O- 



rl> 







^ 



K CP 
Cd 



Sd 



-^ 




Qo 



J=3D 




Qi 



(CARRY) 
33>-TCu 



-^ 



Q2 




CEMOS is a trademark of Integrated Device Teohnoiogy, inc. 
FAST is a trademark of National Semiconductor Co. 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



MAY 1992 



ei 992 Integrated Device Technology, Inc. 
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IDT54/74FCT193/A 

FAST CMOS UP/DOWN BINARY COUNTER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



PIN CONFIGURATIONS 



Pi c 


1 




16 


H Vcc 


Ql C 

Qo C 

CPd C 

CPU C 


2 

3 
4 
5 


P16-1, 

D16-1, 

SOI 6-1 

& 


15 
14 
13 
12 


:: Po 

3 MR 
3 TCd 
3 TCu 


Q2 r 


6 


E16-1 


11 


3 PL 


Q3 C 


7 




10 


H P2 


GND C 


8 




9 


H P3 


DIP/SOIC/CERPACK 




TOP VIEW 







INDEX 



V 



Qo 
CPd 

NC 
CPU 

Q2 



] 4 

] 5 

] 6 

] 7 

] B 



a. z > Q. 

1 I I I I M I I I 

1_J 1-1 I I I_J 1_J 

3 2 I 1 20 19 
I I 

1 

L20-2 



18 C 
17 C 
16 C 
15 [ 
14 C 



9 10 11 12 13 



;3 9 o 



LCC 

TOP VIEW 



MR 

TCD 

NC 

TCu 

PL 



PIN DESCRIPTION 



FUNCTION TABLE^^) 



Pin Names 


Description 


CPU 


Count Up Clock Input (Active Rising Edge) 


CPd 


Count Down CIoci< Input (Active Rising Edge) 


MR 


Asynchronous Master Reset (Active HIGH) 


PL 


Asynchronous Parallel Load Input (Active LOW) 


Pn 


Parallel Data Inputs 


Qn 


Flip- Flop Outputs 


TCd 


Terminal Count Down (Borrow) Output (Active 
LOW) 


TCu 


Terminal Count Up (Carry) Output (Active LOW) 



IVIR 


PL 


CPU 


CPd 


IVIode 


H 


X 


X 


X 


Reset (Asyn.) 


L 


L 


X 


X 


Preset (Asyn.) 


L 


H 


H 


H 


No Change 


L 


H 


t 


H 


Count Up 


L 


H 


H 


t 


Count Down 



NOTE: 

1. H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Don't Care 
t = LOW-to-HIGH Clock Transition. 



ABSOLUTE MAXIMUM RATINGS^^^ 



CAPACITANCE (Ta = h-25°C, f = 1 .OMHz) 



Symbol 


Rating 


Commercial 


Military 


Unit 


Vterm'2' 


Terminal Voltage 
with Respect 
to GND 


-0.5 to +7.0 


-0.5 to +7.0 


V 


Vterm^^) 


Terminal Voltage 
with Respect 
to GND 


-0.5 to Vcc 


-0.5 to Vcc 


V 


Ta 


Operating 
Temperature 


to +70 


-55 to +125 


°c 


Tbias 


Temperature 
Under Bias 


-55 to +125 


-65 to +135 


°c 


TSTG 


Storage 
Temperature 


-55 to +125 


-65 to +150 


°c 


Ft 


Power Dissipation 


0.5 


0.5 


w 


lOUT 


DC Output Current 


120 


120 


mA 



NOTES: 262itbioi 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. No terminal 
voltage may exceed Vcc by +0.5V unless othen/vise noted. 

2. Input and Vcc terminals. 

3. Output and I/O terminals. 



Symbol 


Parameter^^) 


Conditions 


Typ. 


Max. 


Unit 


ClN 


Input 
Capacitance 


VIN = ov 


6 


10 


PF 


COUT 


Output 
Capacitance 


VOUT = OV 


8 


12 


PF 



NOTE: 2621 tbi 02 

1 . This parameter is guaranteed by characterization data and not tested. 
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IDT54/74FCT193/A 

FAST CMOS UP/DOWN BINARY COUNTER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 

Following Conditions Apply Unless Otherwise Specified: Vlc = 0.2V; Vho = Vcc - 0.2V 
Commercial: Ta = 0°C to +70°C, Vcc = 5.0V ± 5%; Military; Ta = -55°C to +125°C, Vcc = 5.0V + 10% 



Symbol 


Parameter 


Test Conditions*^) 


lUIin. 


Typ.(2) 


Max. 


Unit 


VlH 


Input HIGH Level 


Guaranteed Logic HIGH Level 


COM'L*^^ 


2.0V 


— 


— 


V 


MIL 


3.0V 


— 


— 


V 


VIL 


Input LOW Level 


Guaranteed Logic LOW Level 


— 


— 


0.8 


V 


llH 


Input HIGH Current 


Vcc = Max. 


Vi = Vcc 








5 


HA 


Vi = 2.7V 


— 


— 


5(4) 


IlL 


Input LOW Current 


Vi = 0.5V 


— 


— 


-5('') 


Vi = GND 


— 


— 


-5 


VIK 


Clamp Diode Voltage 


Vcc = Min., lN = -18mA 


— 


-0.7 


-1.2 


V 


Ids 


Short Circuit Current 


Vcc = Max.*^'), Vo = GND 


-60 


-120 


— 


mA 


VOH 


Output HIGH Voltage 


Vcc = 3V, ViN = Vlc or Vhc, Ioh = -32nA 


Vhc 


Vcc 


— 


V 


Vcc = Min. 
ViN = ViHorViL 


Ioh = -300|iA 


Vhc 


Vcc 


— 


|0H = -12mA MIL. 


2.4 


4.3 


— 


Ioh = -15mA COM'L 


2.4 


4.3 


— 


Vol 


Output LOW Voltage 


Vcc = 3V, ViN = Vlc or Vhc, Iol = 300|iA 


— 


GND 


Vlc 


V 


Vcc = Min. 
ViN = ViHorViL 


lOL = 300nA 


— 


GND 


VLc(4) 


l0L = 32mA MIL. 


— 


0.3 


0.5 


lOL = 48mA COM'L. 


— 


0.3 


0.5 



NOTES: 

1 . For conditions shown as Max. or IVIin., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at Vcc = 5.0V, +25°0 ambient and maximum loading. 

3. Not more than one output should be shorted at one time. Duration of the short circuit test should not exceed one second. 

4. This parameter is guaranteed but not tested. 

5. Clock pin requires a minimum Vih of 2.7V. 
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IDT54/74FCT193/A 

FAST CMOS UP/DOWN BINARY COUNTER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



POWER SUPPLY CHARACTERISTICS 

Vlc = 0.2V, Vhc = Vcc - 0.2V 



Svmbol 


Parameter 


Test Condltions(^) 


Min. 


TYP.(2) 


Max. 


Unit 


Ice 


Quiescent Power 
Supply Current 


Vcc = Max. 
VinsVhc; VinsVlc 


— 


0.2 


1.5 


mA 


Alec 


Quiescent Power Supply 
Current TTL Inputs HIGH 


Vcc = Max., ViN = 3.4V(^' 




— 


0.5 


2.0 


mA 


ICCD 


Dynamic Power 
Supply Current^'** 


Vcc = Max. 

Outputs Open 

Preset Mode 

PL = MR = CPu = CPd = GND 

One Input Toggling 

50% Duty Cycle 


ViN S Vhc 
ViN <, Vlc 




0.15 


0.25 


mA/ 
MHz 


Ic 


Total Power Supply 
Current^^) 


Vcc = Max. 

Outputs Open 

Preset Mode 

PL = MR = CPu = CPd = GND 

One Bit Toggling 

at fi = 10MHz 

50% Duty Cycle 


ViN s Vhc 
ViN <, Vlc 
(FCT) 




I-'' 


4.0 


mA 


ViN = 3.4V 
ViN = GND 


— 


2.0 


5.0 


Vcc = Max. 

Outputs Open 

Preset Mode 

PL = MR = CPu = CPd = GND 

Four Bits Toggling 

atfi = 5MHz 

50% Duty Cycle 


VinsVhc 
ViN <, Vlc 
(FCT) 




3.2 


6.5(5) 


ViN = 3.4V 
VlN = GND 


— 


4.2 


10.5(5) 



NOTES: 

1 . For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at Vcc = 5.0V, +25°C ambient. 

3. Per TTL driven Input (Vin = 3.4V); all other inputs at Vcc or GND. 

4. This parameter is not directly testable, but is derived for use in Total Power Supply calculations. 

5. Values for these conditions are examples of the loo formula. These limits are guaranteed but not tested. 

6. Ic = IqUIESCENT + llNPUTS + Idynamic 

Ic = Ice + Alec DhNt + IccD (fcp/2 + fi Ni) 

Ice = Quiescent Current 

Alec = Power Supply Current for a TTL High Input (Vin = 3.4V) 

Dh = Duty C^cle for TTL Inputs High 

Nt = Number of TTL Inputs at Dh 

lecD = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 

fep = Clock Frequency for Register Devices (Zero for Non-Register Devices) 

fi = Input Frequency 

Ni = Number of Inputs at fi 

All currents are in milliamps and all frequencies are in megahertz. 
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IDT54/74FCT193/A 

FAST CMOS UP/DOWN BINARY COUNTER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



SWITCHING CHARACTERISTICS OVER OPERATING RANGE 



Symbol 


Parameter 


Conditlon(^) 


IDT54/74FCT193 


IDT54/74FCT193A 




Com'l. 


Mil. 


Com'l. 


Mil. 


Mln.<2) 


Max. 


Min.(2> 


Max. 


Mln.(2) 


Max. 


Min.(2) 


Max. 


Unit 


tPLH 
tPHL 


Propagation Delay 

CPU or CPd to TCu or TCd 


Cl = 50pF 
Rl = soon 


2.0 


10.0 


2.0 


10.5 


2.0 


6.5 


2.0 


6.9 


ns 


tPLH 
tPHL 


Propagation Delay 
CPU or CPd to Qn 


2.0 


13.5 


2.0 


14.0 


2.0 


8.8 


2.0 


9.1 


ns 


tPLH 
tPHL 


Propagation Delay 

PntoQn 


2.0 


15.5 


2.0 


16.5 


2.0 


10.1 


2.0 


10.8 


ns 


tPLH 
tPHL 


Propagation Delay 

PLtoQn 


2.0 


14.0 


2.0 


13.5 


2.0 


8.8 


2.0 


9.1 


ns 


tPHL 


Propagation Delay 
MRtoQn 


3.0 


15.5 


3.0 


16.0 


3.0 


10.1 


3.0 


10.4 


ns 


tPLH 


Propagation Delay 
MR to TCu 


3.0 


14.5 


3.0 


15.0 


3.0 


9.4 


3.0 


9.8 


ns 


tPHL 


Propagation Delay 
MR to TCd 


3.0 


15.5 


3.0 


16.0 


3.0 


10.1 


3.0 


10.4 


ns 


tPLH 
tPHL 


Propagation Delay 
PL to TCu or TCd 


3.0 


16.5 


3.0 


18.5 


3.0 


10.8 


3.0 


12.0 


ns 


tPLH 
tPHL 


Propagation Delay 
Pn to TCu or TCd 


3.0 


15.5 


3.0 


16.5 


3.0 


10.1 


3.0 


10.8 


ns 


tsu 


Set-up Time, HIGH or LOW 
PntoPL 


5.0 


— 


6.0 


— 


4.0 


— 


5.0 


— 


ns 


tH 


Hold Time, HIGH or LOW 
PntoPL 


2.0 


— 


2.0 


— 


1.5 


— ■ 


1.5 


— 


ns 


tw 


PL Pulse Width, LOW 


6.0 


— 


7.5 


— 


5.0 


— 


6.5 


— 


ns 


tw 


CPU or CPd Pulse Width 
HIGH or LOW 


5.0 


— 


7.0 


— 


4.0(3) 


— 


6.0 


— 


ns 


tw 


CPU or CPd Pulse Width LOW 
(Change of Direction) 


10.0 


— 


12.0 


— 


8.0 


— 


10.0 


— 


ns 


tw 


MR Pulse Width HIGH 


6.0 


— 


6.0 


— 


5.0 


— 


5.0 


— 


ns 


tREM 


Recovery Time 
PL to CPU or CPd 


6.0 


— 


8.0 


— 


5.0 


— 


7.0 


— 


ns 


tREM 


Recovery Time 
MR to CPU or CPd 


4.0 


— 


4.5 


— 


3.0 


— 


3.5 


— 


ns 



NOTES: 

1 . See test circuit and waveforms. 

2. Minimum limits are guaranteed but not tested on Propagation Delays. 

3. This parameter is guaranteed but not tested. 
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IDT54/74FCT193/A 

FAST CMOS UP/DOWN BINARY COUNTER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



TIMING WAVEFORMS 

Typical clear, load, and count sequences 

Illustrated below is the following sequence: 

• Clear outputs to zero 

• Load (preset) to binary thirteen 

• Count up to fourteen, fifteen, carry zero, one and two 

• Count down to one, zero, borrow, fifteen, fourteen and 
thirteen 



mr(2) TL 

pT — 



/po_r 



DATA < 
INPUTS ^ 



Pi 



P2 



P3 



_r 



\ _r 



CPU* 



CPD' 



,(!)_ 



DATA 
OUTPUTS 



Qo _31 
Qi ~^ 



Q2 _"31 



TCU — 



TOD 



SEQUENCE 
ILLUSTRATED 



u 



i_rLJi_n_rLr 



u 



"UTXIJUTJ 



13 



14 



15 1 
COUNT UP 



i_r 



1 15 14 
COUNT DOWN - 



13 



NOTES: 

1 . MR overrrides load, data, and count inputs 

2. When counting up, CPD input must be HIGH; when counting down, 
CPU input must be HIGH. 
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Integrated Device Technology, Inc. 



FAST CMOS OCTAL 
BUFFER/LINE DRIVER 



IDT54/74FCT240/A/C 
IDT54/74FCT241/A/C 
IDT54/74FCT244/A/C 
IDT54/74FCT540/A/C 
IDT54/74FCT541/A/C 



FEATURES: 

• IDT54/74FCT240/241/244/540/541 equivalent to FAST™ 
speed and drive 

• IDT54/74FCT240A/241A/244A/540A/541A 25% faster 
than FAST 

. IDT54/74FCT240C/241C/244C/540C/541C up to 55% 
faster than FAST 

• loL = 64mA (commercial) and 48mA (military) 

• CMOS power levels (1 mW typ. static) 

• Product available in Radiation Tolerant and Radiation 
Enhanced versions 

• Military product compliant to MIL-STD-883, Class B 

• Meets or exceeds JEDEC Standard 18 specifications 



DESCRIPTION: 

The IDT octal buffer/line drivers are built using advanced 
CEMOS™ a dual metal CMOS technology. The IDT54/ 
74FCT240/A/C, IDT54/74FCT241 /A/C and I DT54/74FCT244/ 
A/C are designed to be employed as memory and address 
drivers, clock drivers and bus-oriented transmitter/receivers 
which provide improved board density. 

The IDT54/74FCT540/A/C and IDT54/74FCT541/A/Care 
similar in function to the IDT54/74FCT240/A/C and IDT54/ 
74FCT244/A/C, respectively, except that the inputs and out- 
puts are on opposite sides of the package. This pinout 
arrangement makes these devices especially useful as output 
ports for microprocessors and as backplane drivers, allowing 
ease of layout and greater board density. 



FUNCTIONAL BLOCK DIAGRAMS 
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IDT54/74FCT540/541 

*Logic diagram shown for 'FCT540. 
'FGT541 is the non-inverting option. 



CEMOS is a trademark of Integrated Device Tecfinology, Inc. 
FAST is a trademark of National Semiconductor Co. 
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IDT54/74FCT240/241/244/540/541/A/C 
FAST CMOS OCTAL BUFFER/LINE DRIVER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



PIN CONFIGURATIONS 
IDT54/74FCT240 
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IDT54/74FCT240/241/244/540/541/A/C 
FAST CMOS OCTAL BUFFER/LINE DRIVER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



PIN DESCRIPTION 



Pin Names 


Description 


OEa, OEb 


3-State Output Enable Inputs (Active LOW) 


0Eb(1) 


3-State Output Enable Input (Active HIGH) 


Dxx 


Inputs 


Oxx 


Outputs 



NOTE: 

1. OEb for 241 only. 



FUNCTION TABLE 












lnputs(i> 


Outputs(i) 1 


OEa 


OEb 


0Eb(2) 


D 


240 


241 


244 


540 


541 


L 
L 
H 


L 
L 
H 


H 
H 

L 


L 
H 
X 


H 

L 
Z 


L 
H 

Z 


L 
H 
Z 


H 
L 

Z 


L 
H 
Z 



NOTES: 

1. H = High Voltage Level 
X = Don't Care 

L = Low Voltage Level 
Z = High Impedance 

2. OEb for 241 only. 



ABSOLUTE MAXIMUM RATINGS<^) 



Symbol 


Ratinq 


Commercial 


Military 


Unit 


Vterm(2) 


Terminal Voltage 
wfith Respect to 
GND 


-0.5 to +7.0 


-0.5 to +7.0 


V 


Vterm(3) 


Terminal Voltage 
with Respect to 
GND 


-0.5 to Vcc 


-0.5 to Vcc 


V 


Ta 


Operating 
Temperature 


to +70 


-55 to +125 


°C 


Tbias 


Temperature 
Under Bias 


-55 to +125 


-65 to +135 


°c 


TSTG 


Storage 
Temperature 


-55 to +125 


-65 to +1 50 


°c 


Pt 


Power Dissipation 


0.5 


0.5 


w 


lOUT 


DC Output 
Current 


120 


120 


mA 



NOTES: 2606tbioi 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. No terminal voltage 
may exceed Vcc by +0.5V unless othen/vise noted. 

2. Input and Vcc terminals only. 

3. Outputs and I/O terminals only. 



CAPACITANCE (TA = 


+250C, f = 1 .OMHz) 






Symbol 


Parameter (^^ 


Conditions 


Typ. 


Max. 


Unit 


CiN 


Input 
Capacitance 


ViN =0V 


6 


10 


PF 


COUT 


Output 
Capacitance 


VOUT=0V 


8 


12 


PF 



NOTE: 2606tbl02 

1 . This parameter Is measured at characterization but not tested. 
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1DT54/74FCT240/241/244/540/541/A/C 
FAST CMOS OCTAL BUFFER/LINE DRIVER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 

Following Conditions Apply Unless Otherwise Specified: Vlc = 0.2V; Vhc = Vcc - 0.2V 
Commercial: Ta = 0°C to +70°C, Vcc = 5.0V ± 5%; Military: Ta = -55°C to +125°C, Vcc= 5.0V ± 10% 



Symbol 


Parameter 


Test Condltlons(i) 


Min. 


TYP.(2) 


Max. 


Unit 


VlH 


Input HIGH Level 


Guaranteed Logic HIGH Level 


2.0 




— 


V 


VIL 


Input LOW Level 


Guaranteed Logic LOW Level 


— 


— 


0.8 


V 


llH 


Input HIGH Current 


Vcc = Max. 


Vi = Vcc 


— 


— 


5 


HA 


Vi = 2.7V 


— 


— 


5(4) 


IlL 


Input LOW Current 


Vl = 0.5V 


— 


— 


-5(4) 


Vi = GND 


— 


— 


-5 


lOZH 


Off State (High Impedance) 
Output Current 


Vcc = Max. 


Vo=Vcc 


— 


— 


10 


^lA 


Vo = 2.7V 


— 


— 


10(4) 


iOZL 


Vo = 0.5V 


— 


— 


-10(4) 


Vo=GND 


— 


— 


-10 


VIK 


Clamp Diode Voltage 


Vcc = Min., lN = -18mA 


— 


-0.7 


-1.2 


V 


ios 


Short Circuit Current 


Vcc = Max.(3),Vo = GND 


-60 


-120 


— 


mA 


VOH 


Output HIGH Voltage 


Vcc = 3V, ViN = Vlc or Vhc, loH = -32nA 


Vhc 


Vcc 


— 


V 


Vcc = Min. 
ViN = ViHorViL 


lOH = -300|iA 


Vhc 


Vcc 


— 


IOH = -12mA MIL. 


2.4 


4.3 


— 


l0H = -15mAC0M'L. 


2.4 


4.3 


— 


Vol 


Output LOW Voltage 


Vcc = 3V, ViN = Vlc or Vhc, Iol = 300|i.A 


— 


GND 


Vlc 


V 


Vcc = Min. 
ViN = ViHorViL 


lOL = 300nA 


— 


GND 


Vlc(4) 


loL = 48mA MIL. 


— 


0.3 


0.55 


lOL = 64mA COM'L 


— 


0.3 


0.55 



NOTES: 

1 . For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at Vcc = 5.0V, +25°C ambient and maximum loading. 

3. Not more than one output should be shorted at one time. Duration of the short circuit test should not exceed one second. 

4. This parameter is guaranteed but not tested. 
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IDT54/74FCT240/241/244/540/541/A/C 
FAST CMOS OCTAL BUFFER/LINE DRIVER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



POWER SUPPLY CHARACTERISTICS 

Vlc = 0.2V; Vhc = Vcc - 0.2V 



Symbol 


Parameter 


Test Conditions(i) 


MIn. 


TYP.(2) 


Max. 


Unit 


Ice 


Quiescent Power Supply Current 


Vcc = Max. 

ViN s Vhc; Vin ^ Vlc 


— 


0.2 


1.5 


mA 


Alec 


Quiescent Power Supply Current 
TTL Inputs HIGH 


Vcc = Max. 
ViN = 3.4V(3) 


— 


0.5 


2.0 


mA 


ICCD 


Dynamic Power Supply 
Current^"*) 


Vcc = Max. 

Outputs Open 

OEa = OEb = GND or 

OEa = GND, 

OEb = Vcc 

One Input Toggling 

50% Duty Cycle 


Vin s Vhc 
Vin <, Vlc 




0.15 


0.25 


mA/ 
MHz 


Ic 


Total Power Supply Current (^) 


Vcc = Max. 
Outputs Open 
fi = 10MHz 
50% Duty Cycle 
OEa = OEb = GND or 
OEa = GND, 
OEb = Vcc 
One Bit Toggling 


Vin s Vhc 
Vin < Vlc 
(FCT) 




1.7 


4.0 


mA 


Vin =3.4V 
Vin =GND 




2.0 


5.0 


Vcc = Max. 

Outputs Open 

fi = 5MHz 

50% Duty Cycle 

OEa = OEb = GND or 

OEa = GND. 

OEb = Vcc 

Eight Bits Toggling 


Vin > Vhc 
Vin < Vlc 
(FCT) 




3.2 


6.5(5) 


Vin = 3.4V 
Vin = GND 




5.2 


14.5(5) 



NOTES: 

1 . For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at Vcc = 5.0V, +25°C ambient. 

3. Per TTL driven Input (Vin = 3.4V); all other inputs at Vcc or GND. 

4. This parameter Is not directly testable, but is derived for use in Total Power Supply Calculations. 

5. Values for these conditions are examples of the Ice formula. These limits are guaranteed but not tested. 

6. Ic = IqUIESCENT + llNPUTS + IDYNAMIC 

Ic = Ice + Alec DhNt + ICCD (fCP/2 + fiNi) 

lee = Quiescent Current 

Alee = Power Supply Current for a TTL High Input (Vin = 3.4V) 

Dm = Duty Cycle for TTL Inputs High 

Nt = Number of TTL Inputs at Dh 

IccD = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 

fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices) 

fi = Input Frequency 

Ni = Number of Inputs at fi 

All currents are In milliamps and all frequencies are in megahertz. 
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IDT54/74FCT240/241/244/540/541/A/C 
FAST CMOS OCTAL BUFFER/LINE DRIVER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



SWITCHING CHARACTERISTICS OVER OPERATING RANGE FOR FCT240^^'2) 



Symbol 


Parameter 


Condition 


54/74FCT240 


54/74FCT240A 


54/74FCT240C 


Unit 


Com'l. 


MM. 


Com'l. 


Mil. 


Com'l. 


Mil. 


MIn. 


Max. 


MIn. 


Max. 


MIn. 


Max. 


MIn. 


Max. 


MIn. 


Max. 


MIn. 


Max. 


tPLH 
tPHL 


Propagation Delay 
Dn to On 


CL = SOpF 

Rl = soon 


1.S 


8.0 


1.5 


9.0 


1.5 


4.8 


1.5 


5.1 


1.S 


4.3 


1.5 


4.7 


ns 


tPZH 
tPZL 


Output Enable Time 


1.S 


10.0 


1.5 


10.5 


1.5 


6.2 


1.5 


6.5 


1.5 


5.8 


1.5 


6.5 


ns 


tPHZ 
tPLZ 


Output Disable Time 


1.5 


9.5 


1.5 


10.0 


1.5 


S.6 


1.5 


5.9 


1.5 


5.2 


1.5 


5.7 


ns 



SWITCHING CHARACTERISTICS OVER OPERATING RANGE FOR FCT241 AND FCT244(^'2) 



Symbol 


Parameter 


Condition 


54/74FCT241/244 


54/74FCT241A/244A 


54/74FCT241C/244C 


Unit 


Com'l. 


Mil. 


Com'l. 


Mil. 


Com'l. 


Mil. 


MIn. 


Max. 


MIn. 


Max. 


MIn. 


Max. 


MIn. 


Max. 


MIn. 


Max. 


MIn. 


Max. 


tPLH 
tPHL 


Propagation Delay 
Dn to On 


Cl = SOpF 
Rl = soon 


1.5 


6.5 


1.5 


7.0 


1.5 


4.8 


1.S 


5.1 


1.5 


4.1 


1.5 


4.6 


ns 


tPZH 
tPZL 


Output Enable Time 


1.5 


8.0 


1.5 


8.5 


1.5 


6.2 


1.5 


6.5 


1.5 


5.8 


1.5 


6.5 


ns 


tPHZ 
tPLZ 


Output Disable Time 


1.5 


7.0 


1.5 


7.S 


1.5 


5.6 


1.5 


S.9 


1.5 


5.2 


1.5 


5.7 


ns 



SWITCHING CHARACTERISTICS OVER OPERATING RANGE FOR FCT540 AND FCT54l(^'2) 



Symbol 


Parameter 


Condition 


54/74FCT540/541 


54/74FCT540A/541A 


54/74FCT540C/541C 


Unit 


Com'l. 


Mil. 


Com'l. 


Mil. 


Com'l. 


Mil. 


MIn. 


Max. 


MIn. 


Max. 


MIn. 


Max. 


Min. 


Max. 


MIn. 


Max. 


Min. 


Max. 


tPLH 
tPHL 


Propagation Delay 
Dn to On 
IDT54/74FCT540 


Cl = 50pF 
Rl = 500n 


1.5 


8.5 


1.5 


9.5 


1.5 


4.8 


1.5 


5.1 


1.5 


4.3 


1.5 


4.7 


ns 


tPLH 
tPHL 


Propagation Delay 
Dn to On 
IDT54/74FCT541 


1.5 


8.0 


1.5 


9.0 


1.5 


4.8 


1.5 


5.1 


1.5 


4.1 


1.5 


4.6 


ns 


tPZH 
tPZL 


Output Enable Time 


1.5 


10.0 


1.5 


10.5 


1.5 


6.2 


1.5 


6.5 


1.5 


5.8 


1.5 


6.5 


ns 


tPHZ 
tPLZ 


Output Disable Time 


1.5 


9.5 


1.5 


10.0 


1.5 


5.6 


1.5 


5.9 


1.5 


5.2 


1.5 


5.7 


ns 



NOTES: 

1 . See test circuit and waveforms. 

2. Minimum limits are guaranteed but not tested on Propagation Delays. 
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Integrated Device Technology, Inc. 



FAST CMOS OCTAL 

BIDIRECTIONAL 

TRANSCEIVERS 



IDT54/74FCT245/A/C 
IDT54/74FCT640/A/C 
IDT54/74FCT645/A/C 



FEATURES: 

• IDT54/74FCT245/640/645 equivalent to FAST^ speed 
and drive 

. IDT54/74FCT245A/640A/645A 25% faster than FAST 
. IDT54/74FCT245C/640C/645C 40% faster than FAST 

• TTL input and output level compatible 

• CMOS output level compatible 

• lOL = 64mA (commercial) and 48mA (military) 

• Input current levels only 5|j.A max. 

• CMOS power levels (2.5mW typical static) 

• Direction control and over-riding 3-state control 

• Product available in Radiation Tolerant and Radiation 
Enhanced versions 

• Military product compliant to MIL-STD-883, Class B and 
DESC listed 

• Meets or exceeds JEDEC Standard 18 specifications 



DESCRIPTION: 

The IDT octal bidirectional transceivers are built using 
advanced CEMOS™, a dual-metal CMOS technology. The 
IDT54/74FCT245/A/C, IDT54/74FCT640/A/C and IDT54/ 
74FCT645/A/C are designed for asynchronous two-way 
communication between data buses. The transmit/receive 
(T/R) input determines the direction of data flow through the 
bidirectional transceiver. Transmit (active HIGH) enables 
data from A ports to B ports, and receive_(active LOW) from B 
ports to A ports. The output enable (OE) input, when HIGH, 
disables both A and B ports by placing them in High-Z condi- 
tion. 

The IDT54/74FCT245/A/C and iDT54/74FCT645/A/C 
transceivers have non-inverting outputs. The IDT54/ 
74FCT640/A/C has inverting outputs. 



FUNCTIONAL BLOCK DIAGRAM 



PIN CONFIGURATIONS 



T/R 



rOi 



A2 



A3 



A4 



As 



A6 



A7 



-t 



tt- 






OE 



^^1 



^1 



Bo 



B2 



B3 



B4 



Bs 



B7 



NOTES: 2534drw02 

1 . FCT245, 645 are noninverting options. 

2. FCT640 is the Inverting option. 
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CEMOS is a trademark of Integrated Device Technology, Inc. 
FAST is a trademark of National Semiconductor Co. 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



MAY 1992 



£i1992 Integrated Device Technology, Inc. 
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DSC-4201/2 
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IDT54/74FCT245/A/C, IDT54/74FCT640/A/C, IDT54/74FCT645/A/C 
FAST CMOS OCTAL BIDIRECTIONAL TRANSCEIVERS 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



PIN DESCRIPTION 



Pin Names 


Description 


OE 


Output Enable input (Active LOW/) 


T/R 


Transmit/Receive input 


A0-A7 


Side A inputs or 3-State Outputs 


Bo-B? 


Side B inputs or 3-State Outputs 



ABSOLUTE MAXIMUM RATINGS^^^ 



Symbol 


Rating 


Commercial 


Military 


Unit 


Vterm(2) 


Terminal Voltage 
witii Respect 
toGND 


-0.5 to +7.0 


-0.5 to +7.0 


V 


Vterm'3) 


Terminal Voltage 
witii Respect 
toGND 


-0.5 to Vcc 


-0.5 to Vcc 


V 


Ta 


Operating 
Temperature 


to +70 


-55 to +125 


°c 


Tbias 


Temperature 
Under Bias 


-55 to +125 


-65 to +135 


°c 


TSTG 


Storage 
Temperature 


-55 to +125 


-65 to +150 


°c 


Pt 


Power Dissipation 


0.5 


0.5 


w 


iOUT 


DC Output Current 


120 


120 


mA 



NOTES: 2534tbl01 

1. stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above ti^ose indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. No terminal voltage 
may exceed Vcc by +0.5V unless otherwise noted. 

2. Inputs and Vcc terminals. 

3. Outputs and I/O terminals. 



FUNCTION TABLE<2) 



inputs 


Outputs 


OE 


T/R 


L 


L 


Bus B Data to Bus A*''^ 


L 


H 


Bus A Data to Bus B*^' 


H 


X 


High Z State 



NOTES: 

1 . 640 is Inverting from input to output. 

2. H = HIGH Voltage Level 
L = LOW Voltage Level 
X " Don't Care 

CAPACITANCE (Ta = +25°C, f = 1 .OMHz) 



Symbol 


Parameter^^' 


Conditions 


Typ. 


iVIax. 


Unit 


CiN 


Input Capacitance 


VIN = ov 


6 


10 


PF 


Ci/o 


I/O Capacitance 


VouT = ov 


8 


12 


PF 



NOTE: 2534 tbl 02 

1 . This parameter is measured at characterization but not tested. 



6.36 



IDT54/74FCT245/A/C, IDT54/74FCT640/A/C, IDT54/74FCT645/A/C 
FAST CMOS OCTAL BIDIRECTIONAL TRANSCEIVERS 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 

Following Conditions Apply Unless Otherwise Specified: Vic = 0.2V; Vhc = Vcc - 0.2V 
Commercial: Ta = O^C to +70°C, Vcc = 5.0V ± 5%; Military: Ta = -55°C to +125°C, Vcc = 5.0V ±10% 



Symbol 


Parameter 


Test Conditions'^) 


Min. 


Typ(^) 


iVIax. 


Unit 


VlH 


Input HIGH Level 


Guaranteed Logic HIGH Level 


2.0 


— 


— 


V 


VIL 


Input LOW Level 


Guaranteed Logic LOW Level 


— 


— 


0.8 


V 


llH 


Input HIGH Current 
(Except I/O pins) 


Vcc = Max 


Vi = Vcc 


— 


— 


5 


HA 


Vi = 2.7V 


— 


— 


5(4) 


IlL 


Input LOW Current 
(Except I/O pins) 


VI = 0.5V 


— 


— 


-5(4) 


Vi = GND 


— 


— 


-5 


IIH 


Input HIGH Current 
(I/O pins only) 


Vcc = Max 


Vl= Vcc 


— 


— 


15 


^A 


Vl= 2.7V 


— 


— 


15W 


IlL 


Input LOW Current 
(I/O pins only) 


Vl= 0.5V 


— 


— 


-15^ 


Vl= GND 


— 


- 


-15 


ViK 


Clamp Diode Voltage 


Vcc = Min., In =-18mA 


— 


-07 


-1.2 


V 


Ids 


Short Circuit Current 


Vcc=Max.(3', Vo = GND 


-60 


-120 


— 


mA 


VOH 


Output HIGH Voltage 


Vcc = 3V, ViN = Vlc or Vhc, Ioh = -32ixA 


Vhc 


Vcc 


— 


V 


Vcc = Min. 
ViN = ViHor ViL 


lOH =-300nA 


Vhc 


Vcc 


— 


lOH = -12mA MIL. 


2.4 


4.3 


— 


Ioh =-15mAC0M'L. 


2.4 


4.3 


— 


Vol 


Output LOW Voltage 
(Port A and Port B) 


Vcc = 3V, ViN = Vlc or Vhc, Iol = 300^A 


— 


GND 


Vlc 


V 


Vcc = Min. 
ViN = ViHor ViL 


lOL = 300|xA 


— 


GND 


VLC(4) 


lOL = 48mA MIL. 


— 


0.3 


0.55 


lOL = 64mA COM'L. 


— 


0.3 


0.55 



NOTES: 

1 . For conditions sliown as Max. or Min., use appropriate value specified under Electrical Characteristics for tfie applicable device type. 

2. Typical values are at Vcc = 5.0V, +25°C ambient and maximum loading. 

3. Not more than one output should be shorted at one time. Duration of the short circuit test should not exceed one second. 

4. This parameter is guaranteed but not tested. 
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IDT54/74FCT245/A/C, IDT54/74FCT640/A/C, IDT54/74FCT645/A/C 
FAST CMOS OCTAL BIDIRECTIONAL TRANSCEIVERS 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



POWER SUPPLY CHARACTERISTICS 

Vlc = 0.2V; Vhc = Vcc -0.2V 



Symbol 


Parameter 


Test Conditions'^' 


Min. 


Typ/2> 


iVIax. 


Unit 


Ice 


Quiescent Power Supply Current 


Vcc = Max. 

ViN ^ Vhc; Vin ^ Vlc 


— 


0.5 


1.5 


mA 


Alec 


Quiescent Power Supply Current 
TTL Inputs HIGH 


Vcc = Max. 
.ViN = 3.4V(3) ■ 


— 


0.5 


2.0 


mA 


ICCD 


Dynamic Power Supply Current^''' 


Vcc = Max. 
Outputs Open 
OE=GND 
T/R = GND.orVcc 
One Input Toggling 
50% Duty Cycle 


Vin S Vhc 
Vin <. Vlc 




0.15 


0.25 


mA/MHz 


Ic 


Total Power Supply Current^^' 


Vcc = Max. 
Outputs Open 
fi = 10MHz 
50% Duty Cycle 
T/R = OE = GND 
One Bit Toggling 


Vin s Vhc . 
Vin < Vlc 
(FCT) 


" 


2.0 


4.0 


mA 


Vin =3.4V 
Vin = GND 




2.3 


5.0 


Vcc = Max. 
Outputs Open 
fi = 2.5MHz 
50% Duty Cycle 
T/R = OE = GND 
Eight Bits Toggling 


Vin ^ Vhc 
Vin < Vlc 
(FCT) 




3.5 


6.5(5) 


Vin =3.4V 
Vin =GND 




5.5 


14.5(5) 



NOTES: 

1 . For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at Vcc = 5.0V, +25°C ambient. 

3. Per TTL driven input (Vin = 3.4V); all other inputs at Vcc or GND. 

4. This parameter is not directly testable, but is derived for use in Total Power Supply calculations. 

5. Values for these conditions are examples of the Ice formula. These limits are guaranteed but not tested. 

6. Ic = Iquiescent + liNPUTS + Idynamic 

Ic = Ice + Alec DhNt + ICCD (fCP/2 + fiNi) 

Ice = Quiescent Current 

Alec = Power Supply Current for a TTL High Input (Vin = 3.4V) 

Dh = Duty Cycle for TTL Inputs High 

Nt = Number of TTL Inputs at DH 

IccD = Dynamic Current Caused by an Output Transition Pair (HLH or LHL) 

fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices) 

fi = Input Frequency 

Ni = Number of Inputs at fi 

All currents are in milliamps and all frequencies are in megahertz. 
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IDT54/74FCT245/A/C, IDT54/74FCT640/A/C, IDT54/74FCT645/A/C 
FAST CMOS OCTAL BIDIRECTIONAL TRANSCEIVERS 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



SWITCHING CHARACTERISTICS OVER OPERATING RANGE FOR FCT245/A/C 



Symbol 


Parameter 


Condition(^) 


54/74FCT245 


54/74FCT245A 


54/74FCT245C 


Unit, 


Com']. 


Mil. 


Com'li. 


Mil. 


Com'!. 


MM. 


Mln.(2) 


Max. 


Mln.(2) 


Max. 


Mln.(2) 


Max. 


Min.(2) 


Max. 


Mln.(2) 


Max. 


Min.(2) 


Max. 


tPLH 
tPHL 


Propagation Delay 
A to B, B to A 


CL = S0pF 

Rl = soon 


1.S 


7.0 


1.5 


7.5 


1.5 


4.6 


1.5 


4.9 


1.5 


4.1 


1.& 


4.5 


ns 


tPZH 
tPZL 


Output Enable Time 
OEto AorB 


1.5 


9.5 


1.5 


10.0 


1.5 


6.2 


1.5 


6.5. 


1-^ 


,5.8 


1.5 


6,2 


ns 


tPHZ 
tPLZ 


Output Disable Time 
OEto AorB 


1.5 


7.5, 


1.5 


10.0 


1.5 


5.0 


1-5 


6.0 


1.5 


4.8 


1.5 


5.2 


ns 


tPZH 
tPZL 


Output Enablelime 
T/RtoAorB(3) 


1.5 


9.5, 


1.5 


10.0 


1.5 


6.2 


1.5 


6.5 


1.5 


■5.8 


1.5 


6.2 


ns 


tPHZ 
tPLZ 


Output Disable Time 
T/RtoAorB(3) 


1.S 


7.5 


1.5 


10.0 


1.5 


S.O 


1.5 


6.0 


1.5 


4.8 


1-5 


5:2 


ns 



SWITCHING CHARACTERISTICS OVER OPERATING RANGE FOR FCT640/A/C 



Symbol 


Parameter 


Condition(^) 


54/74FCT640 


54/74FCT640A 


54/74FCT640C 


Unit 


Com'l. 


Mil. 


Com'l. 


Mil. 


, Com'l. 


; MM. 


Min.(2) 


Max. 


M!n.(2) 


Max. 


Mln.(2) 


Max. 


Min.(2) 


Max. 


Mln.(2) 


Max. 


Min.(2) 


Max. 


tPLH 
tPHL 


Propagation Delay 
A to B, B to A 


CL=50pF 

Rl = 50on 


2.0 


7.0 


2.0 


8.0 


1.5 


5.0 


1.5 


5.3 


1-5 


4.4 


1.5 


4.7., 


ns 


tPZH 
tPZL 


Output Enable Time 
OEto AorB 


2.0 


13.0 


2.0 


16.0 


1.5 


6.2 


1.5 


6.5 


1.5 


5.8 


1.5 


6.2 


ns 


tPHZ 
tPLZ 


Output Disable Time 
OEto AorB 


2.0 


10.0 


2.0 


12.0 


1.5 


5.0 


1.5 


6.0 


1.5 


4.8 


1.5 


5.2 


ns 


tPZH 
tPZL 


Output Enable Time 
T/RtoAorB(3) 


2.0 


13.0 


2.0 


16.0 


1.5 


6.2 


1.5 


6.5 


1.5 


5.8 


1.5 


6.2 


ns 


tPHZ 
tPLZ 


Output Disable Time 
T/RtoAorB^^) 


2.0 


10.0 


2.0 


12.0 


1.5 


5.0 


1.5 


6.0 


1.5 


4.8 


1.5 


5.2 


ns 



SWITCHING CHARACTERISTICS OVER OPERATING RANGE FOR FCT645/A/C 



Symbol 


Parameter 


Conditlon(^) 


54/74FCT645 


54/74FCT645A 


54/74FCT645C 


Unit 


Com'l. 


Mil. 


Com'l. 


MM. 


Com'l. 


Mil. 


Min.(2) 


Max. 


Min.(2) 


Max. 


Min.(2) 


Max. 


Mln.(2) 


Max. 


Min.(2) 


Max. 


Min.(2) 


Max. 


tPLH 
tPHL 


Propagation Delay 
A to B, B to A 


CL = 50pF 

Rl = soon 


1.5 


9.5 


1.5 


11.0 


1.5 


4.6 


1.5 


4.9 


1.5 


4.1 


1.5 


4.5 


ns 


tPZH 
tPZL 


Output Enable Time 
OEto AorB 


1.5 


11.0 


1.5 


12.0 


1.5 


6.2 


1.5 


6.5 


1.5 


5.8 


1.5 


6.2 


ns 


tPHZ 
tPLZ 


Output Disable Time 
OEto AorB 


1.5 


12.0 


1.5 


13.0 


1.5 


5.0 


1.5 


6.0 


1.5 


4.8 


1.5 


5.2 


ns 


tPZH 
tPZL 


Output Enable Time 
T/RtoAorB'3) 


1.5 


11.0 


1.5 


12.0 


1.5 


6.2 


1.S 


6.5 


1.5 


5.8 


1.5 


6.2 


ns 


tPHZ 
tPLZ 


Output Disable Time 
T/R to A or B(3) 


1.5 


12.0 


1.5 


13.0 


1.5 


5.0 


1.5 


6.0 


1-5 


4.8 


1.5 


5.2 


ns 



NOTES: 

1 . See test circuit and waveforms. 

2. Minimum limits are guaranteed but not tested on Propagation Delays. 

3. This parameter is guaranteed but not tested. 
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FAST CMOS 
OCTAL FLIP-FLOP 
WITH MASTER RESET 



IDT54/74FCT273 
IDT54/74FCT273A 
IDT54/74FCT273C 



FEATURES: 

• IDT54/74FCT273 equivalent to FAST™ speed; 

• IDT54/74FCT273A 45% faster than FAST 
. IDT54/74FCT273C 55% faster than FAST 

• Equivalent to FAST output drive over full temperature 
and voltage supply extremes 

• lOL = 48mA (commercial) and 32mA (military) 

• CMOS power levels (1 mW typ. static) 

• TTL input and output level compatible 

• CMOS output level compatible 

• Substantially lower input current levels than FAST 
(5mA max.) 

• Octal D flip-flop with Master Reset 

• JEDEC standard pinout for DIP and LCC 

• Product available in Radiation Tolerant and Radiation 
Enhanced versions 

• Military product compliant to MIL-STD-883, Class B 



DESCRIPTION: 

The IDT54/74FCT273/A/C are octal D flip-flops built using 
advanced CEMOS™, a dual metal CMOS technology. The 
IDT54/74FCT273/A/C have eight edge-triggered D-type flip- 
flops with individual D inputs and O outputs. The common 
buffered Clock (CP) and Master Reset (MR) inputs load and 
reset (clear) all flip-flops simultaneously. 

The register is fully edge-triggered. The state of each D 
input, one set-up time before the LOW-to-HIGH clock 
transition, is transferred to the corresponding flip-flop's O 
output. 

All outputs will be forced LOW independently of Clock or 
Data inputs by a LOW voltage level on the MR input. The 
device is useful for applications where the true output only is 
required and the Clock and Master Reset are common to ail 
storage elements. 



FUNCTIONAL BLOCK DIAGRAM 
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PIN CONFIGURATIONS 





kJ 




MR C 


1 20 


H Vcc 


Oo C 


2 19 


3 07 


Do C 


3 18 


H D7 


DiC 


4 P20-1 17 
^ SO20-2 ^^ 


3 D6 


Oi C 


3 06 


02 C 


6 & 15 


J 05 


D2 E 


7 E20-1 14 


3 D5 


D3 C 


8 13 


D D4 


03 C 


9 12 


3 04 


GND C 


10 11 


H CP 


D 


IP/SOIC/CERPAC 


.K 
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CEMOS i$ a trademark of Integrated Device Technology, Inc. 
FAST Is a trademark of National Semiconductor Co. 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



MAY 1992 



©1992 Integrated Device Technology, Inc. 
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DSC-4 609/2 
1 



IDT54/74FCT273/A/C FAST CMOS 

OCTAL D FLIP-FLOP WITH MASTER RESET 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



PIN DESCRIPTION 



FUNCTION TABLE 



Pin Names 


Description 


Dn 


Data Input 


MR 


Master Reset (Active LOW) 


CP 


Clock Pulse Input (Active Rising Edge) 


On 


Data Outputs 



Operating Mode 


inputs 


Outputs 


MR 


CP 


Dn 


On 


Reset (Clear) 


L 


X 


X 


L 


Load"1" 


H 


T 


h 


H 


Load "0" 


H 


T 


1 


L 



NOTES: 2558 tbioe 

H = HIGH voltage level steady-state 

h = HIGH voltage level one set-up time prior to the LOW-to-HIGH clock 

transition 
L = LOW voltage level steady state 
I = LOW voltage level one set-up time prior to the LOW-to-HIGH clock 

transition 
X = Don't care 
t= LOW-to-HIGH clock transition 



ABSOLUTE MAXIMUM RATINGS^^^ 



Symbol 


Rating 


Commercial 


Military 


Unit 


Vterm(2) 


Terminal Voltage 
with Respect 
toGND 


-0.5 to +7.0 


-0.5 to +7.0 


V 


Vterm") 


Terminal Voltage 
wfith Respect 
toGND 


-0.5 to Vcc 


-0.5 to Vcc 


V 


Ta 


Operating 
Temperature 


to +70 


-55 to +125 


°c 


Tbias 


Temperature 
Under Bias 


-55 to +125 


-65 to +135 


°c 


TSTG 


Storage 
Temperature 


-55 to +125 


-65 to +150 


°c 


Ft 


Power Dissipation 


0.5 


0.5 


w 


lOUT 


DC Output Current 


120 


120 


mA 



CAPACITANCE (Ta = +25°C, f = 1 .OMHz) 



NOTES: 2558tbioi 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. No terminal voltage 
may exceed Vcc by +0.5V unless otiienwise noted. 

2. Input and Vcc terminals only. 

3. Outputs and I/O terminals only. 



Symbol 


Parameter'^^ 


Conditions 


Typ. 


Max. 


Unit 


CiN 


Input Capacitance 


ViN = ov 


6 


10 


PF 


COUT 


Output Capacitance 


VouT = ov 


8 


12 


PF 



NOTE: 2558 tbi 02 ' 

1 . This parameter is guaranteed by characterization data and not tested. 
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IDT54/74FCT273/A/C FAST CMOS 

OCTAL D FLIP-FLOP WITH MASTER RESET 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 

Following Conditions Apply Unless Othenwise Specified: Vlc = 0.2V; Vhc = Voc - 0.2V 

Commercial: Ta = 0*C to +70°C, Voc = 5.0V ± 5%; Military: Ta = -55°C to +125°C, Voc = 5.0V ±10% 



Symbol 


Parameter 


Test Conditions'^' 


Min. 


Typ/2) 


lUlax. 


Unit 


VlH 


Input HIGH Level 


Guaranteed Logic HIGH Level 


2.0 


— 


— 


V 


VIL 


Input LOW Level 


Guaranteed Logic LOW Level 


— 


— 


0.8 


V 


IIH 


Input HIGH Current 


Voc = Max. 


Vi = Vcc 


— 


— 


5 


HA 


Vi = 2.7V 


— 


— 


5(4) 


IlL 


Input LOW Current 


Vi = 0.5V 


— 


— 


-5(4) 


Vi = GND 


— 


— 


-5 


VIK 


Clamp Diode Voltage 


Vcc = Min., In = -18mA 


— 


-0.7 


-1.2 


V 


los 


Short Circuit Current 


Vcc = Max.(3>, Vo = GND 


-60 


-120 


— 


mA 


VOH 


Output HIGH Voltage 


Vcc = 3V, ViN = Vlc or Vhc, Ioh = -32nA 


Vhc 


Vcc 


— 


V 


Vcc = Min. 
ViN = ViH or ViL 


lOH =-300^A 


Vhc 


Vcc 


— 


loH = -12mA MIL 


2.4 


4.3 


— 


loH =-15mAC0M'L. 


2.4 


4.3 


— 


Vol 


Output LOW Voltage 


Vcc = 3V, ViN = Vlc or Vhc, Igl = 300nA 


— 


GND 


Vlc 


V 


Vcc = Min. 
ViN = ViHor ViL 


lOL = 300|iA 


— 


GND 


Vlc(4) 


lOL = 32mA MIL. 


— 


0.3 


0.5 


lOL = 48mA COM'L. 


— 


0.3 


0.5 



NOTES: 

1 . For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at Vcc = 5.0V, +25°C ambient and maximum loading. 

3. Not more than one output should be shorted at one time. Duration of the short circuit test should not exceed one second. 

4. This parameter is guaranteed but not tested. 
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IDT54/74FCT273/A/C FAST CMOS 

OCTAL D FLIP-FLOP WITH MASTER RESET 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



POWER SUPPLY CHARACTERISTICS 

Vlc = 0.2V; Vhc = Vcc -0.2V 



Symbol 


Parameter 


Test Conditlons<^> 


Min. 


Typ.<==) 


Max. 


Unit 


Ice 


Quiescent Power Supply Current 


Vcc = Max. 

ViN > Vhc; Vin < Vlc 


— 


0.2 


1.5 


mA 


Alec 


Quiescent Power Supply Current 
TTL Inputs HIGH 


Vcc = Max. 
Vin = 3.4V(3) 


— 


0.5 


2.0 


mA 


ICCD 


Dynamic Power Supply Current'''^ 


Vcc = Max. 
Outputs Open 
MR = Vcc 
One Input Toggling 
50% Duty Cycle 


Vin > Vhc 
Vin < Vlc 




0.15 


0.25 


mA/MHz 


Ic 


Total Power Supply Current'^^ 


Vcc = Max. 
Outputs Open 
fcp = 10MHz 
50% Duty Cycle 
MR = Vcc 
One Bit Toggling 
at fi = 5MHz 
50% Duty Cycle 


Vin > Vhc 
Vin < Vlc 
(FCT) 





1.7 


4.0 


mA 


ViN = 3.4V 
Vin = GND 




2.2 


6.0 


Vcc = Max. 
Outputs Open 
fcp = 10MHz 
50% Duty Cycle 
MR = Vcc 
Eight Bits Toggling 
fi = 2.5MHz 
50% Duty Cycle 


Vin > Vhc 
Vin <. Vlc 
(FCT) 




4.0 


7.8(5) 


Vin = 3.4V 
ViN = GND 




6.2 


16.8(5) 



NOTES: 

1 . For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at Vcc = 5.0V, +25°C ambient. 

3. Per TTL driven input (Vin = 3.4V); all other inputs at Vcc or GND. 

4. This parameter is not directly testable, but Is derived for use in Total Power Supply calculations. 

5. Values for these conditions are examples of the Ice formula. These limits are guaranteed but not tested. 

6. Ic = IqUIESCENT + llNPUTS + Idynamic 

Ic = loo + Alec DhNt + ICCD (fCP/2 + fiNi) 

Ice = Quiescent Current 

Alec = Power Supply Current for a TTL High Input (Vin = 3.4V) 

Dh = Duty Cycle for TTL Inputs High 

Nt = Number of TTL Inputs at DH 

IccD = Dynamic Current Caused by an Output Transition Pair (HLH or LHL) 

fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices) 

fi = Input Frequency 

Ni = Number of Inputs at fi 

All currents are in milliamps and all frequencies are in megahertz. 
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IDT54/74FCT273/A/C FAST CMOS 

OCTAL D FLIP-FLOP WITH MASTER RESET 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



SWITCHING CHARACTERISTICS OVER OPERATING RANGE 
















Symbol 


Parameter 


Condltlon<^) 


IDT54/74FCT273 


IDT54/74FCT273A 


IDT54/74FCT273C 


Unit 


Com'!. 


Mil. 


Com'l. 


Mil. 


Com'l. 


MM. 


Mln.<2) 


Max. 


M!n.<2) 


Max. 


Mln.(2) 


Max. 


Mln.(2) 


Max. 


Mln.(2) 


Max. 


Mln.(2> 


Max. 


tPLH 
tPHL 


Propagation Delay 
Clock to Output 


CL = 50pF 

Rl = soon 


2.0 


13.0 


2.0 


15.0 


2.0 


7.2 


2.0 


8.3 


2.0 


5.8 


2.0 


6.5 


ns 


tPHL 


Propagation Delay 
MR to Output 


2.0 


13.0 


2.0 


15.0 


2.0 


7.2 


2.0 


8.3 


2.0 


6.1 


2.0 


6.8 


ns 


tsu 


Set-up Time HIGH 
or LOW Data to CP 


3.0 


— 


3.5 


— 


2.0 


— 


2.0 


— 


2.0 


— 


2.0 


— 


ns 


tH 


Hold Time HIGH 
or LOW Data to CP 


2.0 


— 


2.0 


— 


1.S 


— 


1.5 


— 


1.5 


— 


1.5 


— 


ns 


tw 


Clock Pulse Width 
HIGH or LOW 


7.0 


— 


7.0 


— 


6.0 


— 


6.0 


— 


6.0 


— 


6.0 


— 


ns 


tw 


MR Pulse Width 
LOW 


7.0 


— 


7.0 


— 


6.0 


— 


6.0 


— 


6.0 


— 


6.0 


— 


ns 


tREM 


Recovery Time 
MRtoCP 


4.0 


— 


5.0 


— ' 


2.0 


— 


2.5 


— 


2.0 


— 


2.5 


— 


ns 



NOTES: 

1 . See test circuit and waveforms. 

2. Minimum limits are guaranteed but not tested on Propagation Delays. 
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Integrated Device Technology, Inc. 



FAST CMOS 
8-INPUT UNIVERSAL 
SHIFT REGISTER 



IDT54/74FCT299 
[DT54/74FCT299A 
IDT54/74FCT299C 



FEATURES: 

• IDT54/74FCT299 equivalent to FAST™ speed 

• IDT54/74FCT299A 25% faster than FAST 
. IDT54/74FCT299C 35% faster than FAST 

• Equivalent to FAST output drive over full temperature 
and voltage supply extremes 

• lOL = 48mA (commercial) and 32mA (military) 

• CMOS power levels (1 mW typ. static) 

• TTL input and output level compatible 

• CMOS output level compatible 

• Substantially lower input current levels than FAST 
(5[iA max.) 

• 8-input universal shift register 

• JEDEC standard pinout for DIP and LCC 

• Product available in Radiation Tolerant and Radiation 
Enhanced versions 

• Military product compliant to MIL-STD-883, Class B 

• Standard Military Drawing* 5962-86862 is listed on this 
function. Refer to section 2. 



DESCRIPTION: 

The IDT54/74FCT299 and IDT54/74FCT299A/C are built 
using advanced CEMOS™, a dual-metal CMOS technology. 
The IDT54/74FCT299 and IDT54/74FCT299A/C are 8-input 
universal shift/storage registers with 3-state outputs. Four 
modes of operation are possible: hold (store), shift left, shift 
right and load data. The parallel load inputs and flip-flop 
outputs are multiplexed to reduce the total number of package 
pins. Additional outputs are provided for flip-flops Go and Q? 
to allow easy serial cascading. A separate active LOW Master 
Reset is used to reset the register. 



FUNCTIONAL BLOCK DIAGRAM 




l/Oo 
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1/07 



CEMOS is a trademark of Integrated Device Teclinology, Inc. 
FAST is a trademark of National Semiconductor Co. 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



MAY 1992 



Q1992 Integrated Device Tecttnology, Inc. 
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IDT54/74FCT299/A/C 

FAST CMOS 8-INPUT UNIVERSAL SHIFT REGISTER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



PIN CONFIGURATIONS 
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LCC 
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PIN DESCRIPTION 



FUNCTION TABLE<^> 



Pin Names 


Description 


CP 


Clocl< Pulse Input (Active Edge Rising) 


DSo 


Serial Data Input for Right Shift 


DS7 


Serial Data Input for Left Shift 


So, Si 


Mode Select Inputs 


MR 


Asynchronous Master Reset Input (Active LOW) 


0Ei,OE2 


3-State Output Enable Inputs (Active LOW) 


i/Oo-i/07 


Parallel Data Inputs or 3-State Parallel Outputs 


Qo, Q7 


Serial Outputs 



Inputs 


Response 


MR 


Si So 


CP 


L 


X X 


X 


Asynchronous Reset Q0-Q7 = LOW 


H 


H H 


t 


Parallel Load; I/On -> On 


H 


L H 


t 


Shift Right; DSo -> Qo, Qo -^ Qi, etc. 


H 


H L 


t 


Shift Left; DS7 -> Q7, Q7-> Qe, etc. 


H 


L L 


X 


Hold 



NOTE: 

1. H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Don't Care 
t = LOW-to-HIGH dock transition 



ABSOLUTE MAXIMUM RATINGS^^^ 




Symbol 


Rating 


Commercial 


Military 


Unit 


Vterm(2) 


Terminal Voltage 
with Respect 
to GND 


-0.5 to +7.0 


-0.5 to +7.0 


V 


Vterm(^). 


Terminal Voltage 
with Respect 
to GND ' 


-0.5 to Vcc 


-0.5 to Vcc 


V 


Ta 


Operating 
Temperature 


to +70 


-55 to +125 


°c 


TBI AS 


Temperature 
Under Bias 


-55 to +1 25 


-65 to +135 


°c 


TSTG 


Storage 
Temperature 


-55 to +125 


-65 to +150 


°c 


Pt 


Power Dissipation 


0.5 


0.5 


w 


lOUT 


DC Output Current 


120 


120 


mA 



CAPACITANCE (Ta = +25°C, f = 1 .OMHz) 



NOTES: 2561 tbi 01 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This Is a stress 
rating only and functional operation of the device at these or any other 
conditions above those Indicated in the operational sections of this speci- 
fication is not implied. Exposure to absolute maximum rating conditions 
for extended periods may affect reliability. No terminal voltage may 
exceed Vcc by +0.5 unless othenivise noted. 

2. Inputs and Vcc terminals only. 

,3.' .Outputs and I/O terminals only. 



Symbol 


Parameter^''^ 


Conditions 


Typ. 


Max. 


Unit 


. CiN 


Input Capacitance 


ViN = ov 


6 


10 


PF 


Cl/O : 


I/O Capacitance 


VOUT = 0V 


8 


12 


PF 



NOTE: 2561 tbi 02 

1 . This parameter is guaranteed by characterization data and not tested. 
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IDT54/74FCT299/A/C 

FAST CMOS 8-INPUT UNIVERSAL SHIFT REGISTER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 

Following Conditions Apply Unless Otherwise Specified: Vlc = 0.2V; Vhc = Voc - 0.2V 

Commercial: Ta = 0°C to +70°C, Voc = 5.0V ± 5%; l\4ilitary: Ta = -55°C to +1 25''C, Voc = 5.0V ± 1 0% 



Symbol 


Parameter 


Test Conditions'^' 


Min. 


Typ.'^') 


Max. 


Unit 


VlH 


Input HIGH Level 


Guaranteed Logic HIGH Level 


2.0 


— 


— 


V 


VIL 


Input LOW Level 


Guaranteed Logic LOW Level 


— 


— ■ 


0.8 


V 


llH 


Input HIGH Current 
(Except I/O Pins) 


Vcc = Max. 


Vi = Vcc 


— ' 


— 


5 


MA 


VI = 2.7V 


— ■ ■ 


— 


5(4) 


IlL 


Input LOW Current 
(Except I/O Pins) 


Vi = 0.5V 


— 


— ■ 


_5(^) 


Vi = GND 


— 


— 


-5 


llH 


Input HIGH Current 
(I/O Pins Only) 


Voc = Max. 


Vi = Vcc 


— 


— 


15 


HA 


Vi = 2.7V 


— 


— 


15(4) 


IlL 


Input LOW Current 
(I/O Pins Only) 


Vi = 0.5V 


— 


— 


-15(4) 


Vi = GND 


— . 


— . 


-15 


VIK 


Clamp Diode Voltage 


Vcc = Min., lN = -18mA 


— 


-07 


-1 .2 


V 


Ids 


Short Circuit Current 


Vcc = Max.(3^ Vo = GND 


-60 


-120 


— 


mA 


VOH 


Output HIGH Voltage 


Vcc = 3V, ViN = Vlc or Vhc, Ioh = -32|iA 


Vhc 


Vcc 


— 


V 


Vcc = Min. 
ViN = ViH or ViL 


Ioh = -SOOhA 


Vhc 


Vcc 


— 


Ioh = -12mA MIL 


2.4 


4.3 


— 


IOH=-15mACOM'L 


2.4 


4.3 


— 


Vol 


Output LOW Voltage 


Vcc = 3V, ViN = Vlc or Vhc, Iol = 300nA 


— 


GND 


Vlc 


V 


Vcc = Min. 
ViN = ViHor ViL 


loL = 300|iA 


— 


GND 


Vlc(4) 


lOL = 32mA MIL. 


— 


0.3 


0.5 


lOL = 48mA COM'L 


— 


0.3 


0.5 



NOTES: 

1 . For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at VCC = 5.0V, +25°C ambient and maximum loading. 

3. Not more than one output should be shorted at one time. Duration of the short circuit test should not exceed one second. 

4. This parameter is guaranteed but not tested. 
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IDT54/74FCT299/A/C 

FAST CMOS 8-INPUT UNIVERSAL SHIFT REGISTER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



POWER SUPPLY CHARACTERISTICS 

Vlc = 0.2V; Vhc = Vcc -0.2V 



Symbol 


Parameter 


Test Conditions*^' 


Min. 


Typ*==' 


Max. 


Unit 


Ice 


Quiescent Power Supply 
Current 


Vcc = Max. 

ViN 2: Vhc; ViN <, Vlc 


— 


0.2 


1.5 


mA 


Alec 


Quiescent Power Supply 
Current TTL Inputs HIGH 


Vcc = Max. 
ViN = 3.4V(3) 




— 


0.5 


2.0 


mA 


ICCD 


Dynamic Power Supply 
Current*'') 


Vcc = Max. 
Outputs Open 
OEi = OE2 = GND 
MR = Vcc 
So = Si = Vcc 
DSo = DSi = GND 
One Input Toggling 
50% Duty Cycle 


ViN S Vhc 
ViN <. Vlc 




0.15 


0.25 


mA/MHz 


Ic 


Total Power Supply 
Current*^) 


Vcc = Max. 
Outputs Open 
fcp = 10MHz 
50% Duty Cycle 
OEi = 0E2 = GND 
MR = Vcc 
So = Si = Vcc 
DSo = DS7 = GND 
One Bit Toggling 
at fi = 5MHz 
50% Duty Cycle 


ViN ^ Vhc 
ViN <. Vlc 
(FCT) 




1.7 


4.0 


mA 


ViN =3.4V 
ViN =GND 




2.2 


6.0 


Vcc = Max. 
Outputs Open 
fcp = 10MHz 
50% Duty Cycle 
0E1 = 0E2 = GND 
MR = Vcc 
So = Si = Vcc 
DSo = DS7 = GND 
Eight Bits Toggling 
at fi = 2.5MHz 
50% Duty Cycle 


Vin^Vhc 
ViN < Vlc 
(FCT) 




4.0 


7.8(5) 


ViN =3.4V 
ViN =GND 


— 


6.2 


16.8(5' 



NOTES: 

1 . For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at Vcc = 5.0V, +25°C ambient. 

3. Per TTL driven input (Vin = 3.4V); all other inputs at Vcc or GND. 

4. This parameter Is not directly testable, but Is derived for use In Total Power Supply calculations. 

5. Values for these conditions are examples of the Ice formula. These limits are guaranteed but not tested. 

6. Ic = IQUIESCENT + llNPUTS + IDYNAMIC 

ic = Ice + Alec DhNt + IccD (fcp/2 + fiNi) 

Ice = Quiescent Current 

Alee = Power Supply Current for a TTL High Input (ViN = 3.4V) 

Dh = Duty Cycle for TTL Inputs High 

Nt = Number of TTL Inputs at DH 

IccD = Dynamic Current Caused by an Output Transition Pair (HLH or LHL) 

fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices) 

fi = Input Frequency 

Ni = Number of Inputs at fi 

Ail currents are in milliamps and all frequencies are in megahertz. 
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IDT54/74FCT299/A/C 

FAST CMOS 8-INPUT UNIVERSAL SHIFT REGISTER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



SWITCHING CHARACTERISTICS OVER OPERATING RANGE 



Symbol 


Parameter 


Condition<^^ 


IDT54/74FCT299 


IDT54/74FCT299A 


IDT54/74FCT299C 


Unit 


Com'l. 


Mil. 


Com'l. 


Mil. 


Com'l. 


Mil. 


M!n.(2) 


Max. 


Mln.(2) 


Max. 


Min.(2) 


Max. 


Min.(2) 


Max. 


Min.<2) 


Max. 


Min.(2) 


Max. 


tPLH 
tPHL 


Propagation Delay 
CP to Qo or Q7 


Cl = 50pF 

Rl = soon 


2.0 


10.0 


2.0 


14.0 


2.0 


7.2 


2.0 


9.5 


2.0 


6.5 


2.0 


7.5 


ns 


tPLH 
tPHL 


Propagation Delay 
CP to i/On 


2.0 


12.0 


2.0 


12.0 


2.0 


7.2 


2.0 


9.5 


2.0 


6.5 


2.0 


7.5 


ns 


tPHL 


Propagation Delay 
MR to QoorQ7 


2.0 


10.0 


2.0 


10.5 


2.0 


7.2 


2.0 


9.5 


2.0 


6.5 


2.0 


7.5 


ns 


tPHL 


Propagation Delay 
MR to I/On 


2.0 


15.0 


2.0 


15.0 


2.0 


8.7 


2.0 


11.5 


2.0 


6.5 


2.0 


7.5 


ns 


tPZH 
tPZL 


Output Enable Time 
OEn to I/On 


1.5 


11.0 


1.5 


15.0 


1.5 


6.5 


1.5 


7.5 


1.5 


6.5 


1.5 


7.5 


ns 


tPHZ 
tPLZ 


Output Disable Time 
OEn to I/On 


1.5 


7.0 


1.5 


9.0 


1.5 


6.0 


1.5 


6.5 


1.5 


6.0 


1.5 


6.5 


ns 


tsu 


Set-up Time HIGH 
or LOW 
SoorSi toCP 


7.5 


— 


7.5 


— 


3.5 


— 


4.0 


— 


3.5 


— 


4.0 


— 


ns 


tH 


Hold Time HIGH 
or LOW 
SoorSi toCP 


1.0 


— 


1.0 


— 


1.0 


— 


1.0 


— 


1.0 


— 


1.0 


— 


ns 


tsu 


Set-up Time HIGH 
or LOW I/On, DSo 
or DS7 to CP 


5.5 


— 


5.5 


— 


4.0 


— 


4.5 


— 


4.0 


— 


4.5 


— 


ns 


tH 


Hold Time HIGH 
or LOW I/On, DSo 
or DS7 to CP 


1.5 


— 


1.5 


— 


1.5 


— 


1.5 


— 


1.5 


— 


1.5 


— 


ns 


tw 


CP Pulse width 
HIGH or LOW 


7.0 


— 


7.0 


— 


5.0 


— 


6.0 


— 


5.0 


— 


6.0 


— 


ns 


tw 


MR Pulse Width 
LOW 


7.0 


— 


7.0 


— 


5.0 


— 


6.0 


— 


5.0 


— 


6.0 


— 


ns 


tREM 


Recovery Time 
MRtoCP 


7.0 


— 


7.0 


— 


5.0 


— 


6.0 


— 


5.0 


— 


6.0 


— 


ns 



NOTES: 

1 . See test circuit and waveforms. 

2. Minimum limits are guaranteed but not tested on Propagation Delays. 
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Integrated Device Technology, Inc. 




FAST CMOS OCTAL IDT54/74FCT373/A/C 

-rnAKioriAni-Ki-r 1 A-i-rM_ir-o IDT54/74FCT533/A/C 

TRANSPARENT LATCHES IDT54/74FCT573/A/C 



FEATURES 

• IDT54/74FCT373/533/573 equivalent to FAST™ speed 
and drive 

. IDT54/74FCT373A/533A/573A up to 30% faster than 
FAST 

• Equivalent to FAST output drive over full temperature 
and voltage supply extremes 

• loL = 48mA (commercial) and 32mA (military) 

• CMOS power levels (1 mW typ. static) 

• Octal transparent latch with 3-state output control 

• JEDEC standard pinout for DIP and LCC 

• Product available in Radiation Tolerant and Radiation 
Enhanced versions 

• Military product compliant to MIL-STD-883, Class B 



DESCRIPTION 

The IDT54/74FCT373/A/C, IDT54/74FCT533/A/C and 
IDT54/74FCT573/A/C are octal transparent latches built 
using advanced CEMOS™, a dual metal CMOS technology. 
These octal latches have 3-state outputs and are intended for 
bus oriented applications. The flip-flops appear transparent to 
the data when Latch Enable (LE) is HIGH. When LE is LOW, 
the data that meets the set-up time isjatched. Data appears 
on the bus when the Output Enable (OE) is LOW. When OE 
is HIGH, the bus output is in the high-impedance state. 



FUNCTIONAL BLOCK DIAGRAMS 
IDT54/74FCT373 AND 1DT54/74FCT573 
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IDT54/74FCT373/533/573/A/C 

FAST CMOS OCTAL TRANSPARENT LATCHES 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



PIN CONFIGURATIONS 
IDT54/74FCT373 
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IDT54/74FCT373/533/573/A/C 

FAST CMOS OCTAL TRANSPARENT LATCHES 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



FUNCTION TABLE (FCT533)<^> 



inputs 


Outputs 


Dn 


LE 


OE 


On 


H 
L 
X 


H 
H 
X 


L 

. '•-■;■ 

H 


L 
H 

Z 



NOTE: 

1. H - HIGH Voltage Level 
L - LOW Voltage Level 
X- Don't Care 
Z - High Impedance 



FUNCTION TABLE (FCT373 and FCT573)^^> 



Inputs 


Outputs 


Dn 


LE 


OE 


On 


H 
L 
X 


H 
H 
X 


L 

• L 

H 


H 
L 

Z 



NOTE: 

1. H - HIGH Voltage Level 
L - LOW Voltage Level 
X - Don't Care 
Z = High Impedance , 



PIN DESCRIPTION 


Pin Names 


Description 


Dn 


Data Inputs 


LE 


Latch Enable Input (Active HIGH) 


OE 


Output Enable Input (Active LOW) 


On 


3-State Outputs 


On 


Complementary 3-State Outputs 



ABSOLUTE MAXIMUM RATINGS^^V 



Symbol 


Ratlna 


Commerclai 


iVIIIItarv 


Unit 


Vtehm(2) 


Terminal Voltage 
with Respect to 
GND 


-0.5 to +7.0 


-0.5 to +7.0 


V 


VtermO) 


Terminal Voltage 
with Respect to 
GND 


-0.5 to Vcc 


-0.5 to Vcc 


V 


Ta 


Operating 
Temperature 


Oto+70 


-55 to +125 


°c 


Tbias 


Temperature 
Under Bias 


-55 to +125 


-65 to +135 


°c 


TSTG 


Storage 
Temperature 


-55 to +125 


-65 to +150 


°c 


PT 


Power Dissipation 


0.5 


0.5 


w 


lOUT 


DC Output 
Current 


120 


120 


mA 



NOTES: 2602tbioi 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions at>ove those Indicated In the operational sections of this 
specification is not Implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. No terminal voltage 
may exceed Vcc by +0.5V unless othen/vise noted. 

2. Input and Vcc terminals only. 

3. Outputs and I/O terminals only. 



CAPAC 


ITANCE(TA = 


+25»C, f = 1 .OMHz) 






Symbol 


Parameter 


Conditions 


Tvp. 


Max. 


Unit 


CiN 


Input 
Capacitance 


ViN = ov 


6 


10 


PF 


COUT 


Output 
Capacitance 


VouT = 0V 


8 


12 


PF 



NOTE: 2eo2tbi02 

1 . This parameter is measured at characterization but not tested. 
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IDT54/74FCT373/533/573/A/C 

FAST CMOS OCTAL TRANSPARENT LATCHES 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 

Following Conditions Apply Unless Otherwise Specified: Vlo = 0.2V; Vho = Vcc - 0.2V 
Commercial: Ta = 0°C to +70°C, Vcc = 5.0V ± 5%; Military: Ta = -55°C to +125°C, Vcc= 5.0V + 10% 



Symbol 


Parameter 


Test Conditions^'') 


Min. 


Typ.(2) 


Max. 


Unit 


VlH 


Input HIGH Level 


Guaranteed Logic HIGH Level 


2.0 




— 


V 


VIL 


Input LOW Level 


Guaranteed Logic LOW Level 


— 


— 


0.8 


V 


llH 


Input HIGH Current 


Vcc = Max. 


Vi = Vcc 


— 


— , 


5 


>A 


VI = 2.7V 


— 


— 


5(4) 


IlL 


Input LOW Current 


Vi = 0.5V 


— 


— 


-5(4) 


Vi = GND 


— 


— 


-5 


lOZH 


Off State (High Impedance) 
Output Current 


Vcc = Max. 


Vo = Vcc 


— 


— 


10 


hA 


Vo = 2.7V 


— 


— 


10(4) 


lOZL 


VO=0.5V 


— 


— 


-10(4) 


Vo=GND 


— 


— 


-10 


ViK 


Clamp Diode Voltage 


Vcc = Min., In = -18mA 


— 


-0.7 


-1.2 


V 


Ids 


Short Circuit Current 


Vcc = Max.(3),Vo=GND 


-60 


-120 


■ — 


mA 


VOH 


Output HIGH Voltage 


Vcc = 3V, ViN = Vlc or Vhc, Ioh = -32nA 


Vhc 


Vcc 


— 


V 


Vcc = Min. 
ViN = ViH or ViL 


Ioh = -300|xA 


Vhc 


Vcc 


— 


IOH = -12mA MIL. 


2.4 


4.3 


— 


IOH = -15mACOM'L. 


2.4 


4.3 


— 


Vol 


Output LOW Voltage 


Vcc = 3V, ViN = Vlc or Vhc, Iol = 300(xA 


— 


GND 


Vlc 


V 


Vcc = Min. 
ViN = ViH or ViL 


lOL = 300)iA 


— 


GND 


VLc(4) 


lOL = 32mA MIL. 


— 


0.3 


0.5 


lOL = 48mA COM'L. 


— 


0.3 


0.5 



NOTES: 

1 . For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at Vcc = 5.0V, +25°C ambient and maximum loading. 

3. Not more than one output should be shorted at one time. Duration of the short circuit test should not exceed one second. 

4. This parameter is guaranteed but not tested. 
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IDT54/74FCT373/533/573/A/C 

FAST CMOS OCTAL TRANSPARENT LATCHES 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



POWER SUPPLY CHARACTERISTICS 

Vlc = 0.2V; Vhc = Vcc - 0.2V 



Symbol 


Paranneter 


Test Conditlons(i) 


MIn. 


Typ.(2) 


Max. 


Unit 


Icc 


Quiescent Power Supply Current 


Vcc = Max. 
VinsVhc;Vin^Vlc 


— 


0.2 


' 1.5 


mA 


Alec 


Quiescent Power Supply Current 
TTL Inputs HIGH 


Vcc = Max. 
VlN = 3.4V(3) 


— 


0.5 


2.0 


mA 


ICCD 


Dynamic Power Supply 
Current^ 


Vcc = Max. 
Outputs Open 
OE=GND 
One Input Toggling 
50% Duty Cycle 


Vin^Vhc 
ViN <. Vlc 




0.15 


0.25 


mA/ 
MHz 


Ic 


Total Power Supply Currentt^' 


Vcc = Max. 
Outputs Open 
fi = 10MHz 
50% Duty Cycle 
OE=GND 
LE = Vcc 
One Bit Toggling 


VinsVhc 
ViN <. Vlc 
(FCT) 


" 


1.7 


4.0 


mA 


ViN =3.4V 
ViN = GND 




2.0 


5.0 


Vcc = Max. 

Outpirts Open 

fi = 2.5MHz 

50% Duty Cycle 

OE=GND 

LE = Vcc 

Eight Bits Toggling 


VinsVhc 
ViN <. Vlc 
(FCT) 


'~~ 


3.2 


6.5(5) 


ViN = 3.4V 
ViN = GND 




5.2 


14.5(5) 



NOTES: 

1 . For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at Vcc = 5.0V, +25°C ambient. 

3. Per TTL driven Input (ViN = 3.4V); ail other inputs at Vcc or GND. 

4. This parameter is not directly testable, but is derived for use in Total Power Supply Calculations. 

5. Values for these conditions are examples of the Icc formula. These limits are guaranteed but not tested. 

6. Ic = Iquiescent + Iinputs + Idynamio 

Ic = Icc + Alec DhNt + IccD (fcp/2 + fiNi) 

Icc = Quiescent Current 

Alec = Power Supply Current for a TTL High Input (Vin = 3.4V) 

Dh = Duty Cycle for TTL Inputs High 

Nt= Number of TTL Inputs at Dh 

IccD = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 

fcp = Clocl< Frequency for Register Devices (Zero for Non-Register Devices) 

fi = Input Frequency 

Ni = Number of Inputs at fi 

All currents are in milliamps and all frequencies are in megahertz. 
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IDT54/74FCT373/533/573/A/C 

FAST CMOS OCTAL TRANSPARENT LATCHES 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



SWITCHING CHARACTERISTICS OVER OPERATING RANGE FOR FCT373/A/C/FCT573/A/C 



Symbol 


Parameter 


Condltlons(^) 


FCT373/573 


FCT373A/573A 


FCT373C/573C 


Unit 


Com'I.P) 


Mll.(2) 


Com'l.(2) 


Mil.(2) 


Com'i. (2) 


Mil.(2) 


MIn. 


Max. 


Min. 


Max. 


Min. 


Max. 


Min. 


Max. 


Min. 


Max. 


Min. 


Max. 


tPLH 
tPHL 


Propagation Delay 
Dn to On 


CL=50pF 

Rl = soon 


1.S 


8.0 


1.5 


8.5 


1.5 


5.2 


1.5 


S.6 


1-5 


4.2 


1.5 


5.1 


ns 


tPLH 
tPHL 


Propagation Delay 
LEtoON 


2.0 


13.0 


2.0 


15.0 


2.0 


8.5 


2.0 


9.8 


2.0 


5.5 


2.0 


8.0 


ns 


tPZH 
tPZL 


Output Enable Time 


1.5 


12.0 


1.5 


13.5 


1.5 


6.5 


1.5 


7.5 


1.5 


5.5 


1.S 


6.3 


ns 


tPHZ 
tPLZ 


Output Disable Time 


1.5 


7.5 


1.5 


10.0 


1.5 


5.5 


1.5 


6.5 


1.5 


5.0 


1-5 


5.9 


ns 


tsu 


Set-up Time HIGH 
or LOW. Dn to LE 


2.0 


— 


2.0 


— 


2.0 


— 


2.0 


— 


2.0 


— 


2.0 


— 


ns 


tH 


Hold Time HIGH 
or LOW, Dn to LE 


1.5 


— 


1.5 


— 


1.5 


— 


1.5 


— 


1.5 


— 


1.5 


'— 


ns 


tw 


LE Pulse Width HIGH 


6.0 


— 


6.0 


— 


5.0 


— 


6.0 


— 


5.0 


— 


6.0 


— 


ns 



SWITCHING CHARACTERISTICS OVER OPERATING RANGE FOR FCT533/A/C 










Symbol 


Parameter 


Conditions*' ' 


FCT533 


FCT533A 


FCT533C 


Unit 


Com'i.P) 


Mil.(2) 


Com'l.<2) 


MII.(2) 


Com'l.(2) 


MII.P) 


MIn. 


Max. 


Min. 


Max. 


Min. 


Max. 


Min. 


Max. 


Min. 


Max. 


MIn. 


Max. 


tPLH 
tPHL 


Propagation Delay 
Dn to On 


Cl = 50pF 

Rl = soon 


1.5 


10.0 


1.5 


12.0 


1.5 


5.2 


1.5 


5.6 


1.5 


4.7 


1.5 


5.1 


ns 


tPLH 
tPHL 


Propagation Delay 
LE to On 


2.0 


13.0 


2.0 


14.0 


2.0 


8.5 


2.0 


9.8 


2.0 


6.9 


2.0 


8.0 


ns 


tPZH 
tPZL 


Output Enable Time 


1.5 


11.0 


1.5 


12.5 


1.5 


6.5 


1.5 


7.5 


1:5 


5.5 


1.5 


6.3 


ns 


tPHZ 
tPLZ 


Output Disable Time 


1.5 


7.0 


1.5 


8.5 


1.5 


5.5 


1.5 


6.5 


1.5 


5.0 


1.5 


5.9 


ns 


tsu 


Set-up Time HIGH 
or LOW, Dn to LE 


2.0 


— 


2.0 


— 


2.0 


— 


2.0 


— 


2.0 


— 


2.0 


— 


ns 


tH 


Hold Time HIGH 
or LOW, Dn to LE 


1.5 


— 


1.5 


— 


1.5 


— 


1.5 


— 


1.5 


— 


1.5 


— 


ns 


tw 


LE Pulse Width HIGH 


6.0 


— 


6.0 


— 


5.0 


— . 


6.0 


— 


5.0 


— 


6.0 


— 


ns 



NOTES: 

1. See test circuit and waveforms. 

2. Minimum limits are guaranteed but not tested on Propagation Delays. 
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Integrated Device Technology, Inc. 



FAST CMOS OCTAL D 
REGISTERS (3-STATE) 



IDT54/74FCT374/A/C 
IDT54/74FCT534/A/C 
IDT54/74FCT574/A/C 



FEATURES: 

IDT54/74FCT374/534/574 equivalent to FAST™ speed 
and drive 

IDT54/74FCT374A/534A/574A up to 30% faster than 
FAST 

IDT54/74FCT374C/534C/574C up to 50% faster than 
FAST 

loL = 48mA (commercial) and 32mA (military) 
CMOS power levels (1 mW typ. static) 
Edge triggered master/slave, D-type flip-flops 
Buffered common clock and buffered common three- 
state control 

Product available in Radiation Tolerant and Radiation 
Enhanced versions 

Military product compliant to MIL-STD-8a3, Class B 
Meets or exceeds JEDEC Standard 1 8 specifications 



DESCRIPTION: 

The IDT54/74FCT374/A/C, IDT54/74FCT534/A/C and 
IDT54/74FCT574/A/C are 8-bit registers built using advanced 
CEMOS™, a dual metal CMOS technology. These registers 
consist of eight D-type flip-flops with a buffered common clock 
ajTd^buffered 3-state output control. When the output enable 
(OE) is LOW, the eight outputs are enabled. When the OE 
input is HIGH, the outputs are in the high-impedance state. 

Input data meeting the set-up and hold time requirements 
of the D inputs is transferred to the O outputs on the LOW-to- 
HIGH transition of the clock input. 

The IDT54/74FCT374/A/C and IDT54/74FCT574/A/C have 
non-inverting outputs with respect to the data at the D inputs. 
The IDT54/74FCT534/A/C have inverting outputs. 



FUNCTIONAL BLOCK DIAGRAM IDT54/74FCT374 AND IDT54/74FCT574 

Do Di D2 D3 D4 D5 



CP 



DE 



D6 




FUNCTIONAL BLOCK DIAGRAM IDT54/74FCT534 

Do Di D2 D3 

CP — 



OE 




CEMOS is a tradsmatk of Integrated Device Technology, Inc. 
FAST is a trademark of National Semiconductor, Inc. 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



MAY 1992 



©1 992 Integrated Device Technology, Inc. 
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IDT54/74FCT374/534/574/A/C 

FAST CMOS OCTAL D REGISTERS (3-STATE) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



PIN CONFIGURATIONS 
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IDT54/74FCT534 
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IDT54/74FCT374/534/574/A/C 

FAST CMOS OCTAL D REGISTERS (3-STATE) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



PIN DESCRII 


'TION 


Pin Names 


Description 


Dn 


D flip-flop data inputs. 


CP 


Clock Pulse for the register. Enters data on 
LOW-to-HIGH transition. 


On 


3-state outputs, (true). 


On 


3-state outputs, (inverted). 


OE 


Active LOW 3-state Output Enable input. 



2603tbl06 



FUNCTION TABLE<^) 



Function 


Inputs 


FCT534 


FCT374/574 


Outputs 


Internal 


Outputs 


Internal 


OE 


CP 


Dn 


On 


Qn 


ON 


Qn 


Hi-Z 


H 


L 


X 


Z 


NC 


Z 


NC 




H 


H 


X 


Z 


NC 


Z 


NC 


Load Register 


L 


/ 


L 


H 


L 


L 


H 




L 


/ 


H 


L 


H 


H 


L 




H 


f 


L 


Z 


L 


Z 


H 




H . 


f 


H 


Z 


H 


Z 


L 



NOTE: 

1. H . HIGH Voltage Level 
L = LOW Voltage Level 
X = Don't Care 



Z = High Impedance 

NC = No Change 

/ = LOW-to-HIGH transition 



ABSOLUTE MAXIMUM RATINGS^^^ 



Symbol 


Ratinq 


Commercial 


Militarv 


Unit 


VTERM(2) 


Terminal Voltage 
with Respect to 
GND 


-0.5 to +7.0 


-0.5 to +7.0 


V 


VTERm(3) 


Terminal Voltage 
with Respect to 
GND 


-0.5 to Vcc 


-0.5 to Vcc 


V 


TA 


Operating 
Temperature 


to +70 


-55 to +125 


°c 


Tbias 


Temperature 
Under Bias 


-55 to +125 


-65 to +135 


°c 


TSTG 


Storage 
Temperature 


-55 to +125 


-65 to +150 


°c 


Pi 


Power Dissipation 


0.5 


0.5 


w 


lOUT 


DC Output 
Current 


120 


120 


mA 



CAPACITANCE (Ta = 


+25°C, f = 1 .OMHz) 






Symbol 


Parameter^'') 


Conditions 


Tvp. 


Max. 


Unit 


CiN 


Input 
Capacitance 


ViN =ov 


6 


10 


PF 


COUT 


Output 
Capacitance 


VOUT=0V 


8 


12 


pF 



NOTE: 2603tbl02 

1 . This parameter is measured at characterization but not tested. 



NOTES: 2603tbioi 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those Indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. No terminal voltage 
may exceed Vcc by +0.5V unless othenwise noted. 

2. Input and Vcc terminals only. 

3. Outputs and I/O terminals only. 
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IDT54/74FCT374/534/574/A/C 

FAST CMOS OCTAL D REGISTERS (3-STATE) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 

Following Conditions Apply Unless Otherwise Specified: Vlc = 0.2V; Vhc = Vcc - 0.2V 
Commercial: Ta = 0°C to +70°C, Vcc = 5.0V ± 5%; Military: Ta = -55»C to +1 25»C, Vcc = 5.0V ± 1 0% 



Symbol 


Parameter 


Test Condltions(i) 


Min. 


Typ.(2) 


Max. 


Unit 


VIH 


Input HIGH Level 


Guaranteed Logic HIGH Level 


2.0 




— 


V 


VIL 


Input LOW Level 


Guaranteed Logic LOW Level 


— 


— 


0.8 


V 


IIH 


Input HIGH Current 


Vcc = Max. 


Vi = Vcc 


— 


— 


5 


^A 


VI = 2.7V 


— 


— 


5(4) 


IlL 


Input LOW Current 


VI = 0.5V 


— 


— 


-5(4) 


Vl = GND 


— 


— 


-5 


lOZH 


Off State (High Impedance) 
Output Current 


Vcc = Max. 


Vo = Vcc 


— 


— 


10 


ha 


Vo = 2.7V 


— 


— 


10(4) 


lOZL 


Vo = 0.5V 


— 


— 


-10(4) 


Vo=GND 


— 


— 


-10 


VIK 


Clamp Diode Voltage 


Vcc = Min., In = -18mA 


— 


-0.7 


-1.2 


V 


IDS 


Short Circuit Current 


Vcc = Max.(3),Vo = GND 


-60 


-120 


— 


mA 


VOH 


Output HIGH Voltage 


Vcc = 3V, ViN = Vlc or Vhc, Ioh = -32nA 


VHC 


Vcc 


— 


V 


Vcc = Min. 
ViN = ViHorViL 


Ioh = --SOO^A 


Vhc 


Vcc 


— 


IOH= -12mA MIL. 


2.4 


4.3 


— 


IOH=-15mACOM'L. 


2.4 


4.3 


— 


VOL 


Output LOW Voltage 


Vcc = 3V, ViN = Vlc or Vhc, Iol = 300|xA 


— 


GND 


Vlc 


V 


Vcc = Min. 
ViN = ViH or Vil 


lOL = SOOnA 


— 


GND 


Vlc(4) 


Iol = 32mA MIL. 


— 


0.3 


0.5 


loL = 48mA COM'L. 


— 


0.3 


0.5 



NOTES: 

1 . For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at Vcc = 5.0V, +25°C ambient and maximum loading. 

3. Not more than one output should be shorted at one time. Duration of the short circuit test should not exceed one second. 

4. This parameter is guaranteed but not tested. 
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IDT54/74FCT374/534/574/A/C 

FAST CMOS OCTAL D REGISTERS (3-STATE) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



POWER SUPPLY CHARACTERISTICS 

Vlc - 0.2V; Vhc = Vcc - 0.2V 



Synfibol 


Parameter 


Test CondKlons(i) 


MIn. 


TVP.W 


Max. 


Unit 


Ico 


Quiescent Power Supply Current 


Vcc -Max. 

ViN ^ Vhc; Vin ^ Vlc 


— 


0.2 


1.5 


mA 


Alec 


Quiescent Power Supply Current 
TTL Inputs HIGH 


Vcc - Max. 
VlN-3.4V(3) 


— 


0.5 


2.0 


mA 


ICCD 


Dynamic Power Supply 
Currentf"*) 


Vcc - Max. 
Outputs Open 
OE-GND 
One Input Toggling 
50% Duty Cycle 


ViN s Vhc 
Vin s Vlc 




0.15 


0.25 


mA/ 
MHz 


Ic 


Total Power Supply Current<^) 


Vcc -Max. 
Outputs Open 
fcp- 10MHz 
50% Duty Cycle 
OE-GND 
fi-5MHz 
50% Duty Cycle . 
One Bit Toggling 


Vin s Vhc 
Vin <. Vlc 
(FCT) 




1.7 


4.0 


mA 


Vin -3.4V 
Vin - GND 




2.2 


6.0 


Vcc - Max. 
Outputs Open 
fcp- 10MHz 
50% Duty Cycle 
OE-GND 
Eight Bits Toggling 
fi- 2.5MHz 
50% Duty Cycle 


Vin s Vhc 
Vin s Vlc 
(FCT) 




4.0 


7.8(5) 


Vin -3.4V 
Vin - GND 




6.2 


16.8(5) 



NOTES: 

1 . For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at Vcc = 5.0V, +25°C ambient. 

3. Per TTL driven input (Vin = 3.4V); all other inputs at Vcc or GND. 

4. This parameter is not directly testable, but Is derived for use In Total Power Supply Calculations. 

5. Values for these conditions are examples of the Ice formula. TTiese limits are guaranteed but not tested. 

6. Ic - IqUIESCENT + llNPUTS + lOYNAMIC 

Ic - Ice + Alec DhNt + IccD (fcp/2 + fiNi) 

Ice = Quiescent Current 

AIco - Power Supply Current for a TTL High Input (Vin - 3.4V) 

Dh = Duty Cycle for TTL Inputs High 

Nt = Number of TTL Inputs at Dh 

IccD = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 

fcp - Clock Frequency for Register Devices (Zero for Non-Register Devices) 

fi - Input Frequency 

Ni • Number of Inputs at fi 

All currents are in mllliamps and all frequencies are in megahertz. 
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IDT54/74FCT374/534/574/A/C 

FAST CMOS OCTAL D REGISTERS (3-STATE) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



SWITCHING CHARACTERISTICS OVER OPERATING RANGE 
















Symbol 


Parameter 


Conditions^' 


FCT374/534/574 


FCT374A/534A/574A 


FCT374C/534C/574C 


Unit 


Com'l. 


Mil. 


Com'l. 


MIL 


Com'l. 


Mil. 


Min.(2) 


Max. 


Min.(2) 


Max. 


Mln.(2) 


Max. 


Min.P) 


Max. 


Min.(2) 


Max. 


Min.P) 


Max. 


tPLH 
tPHL 


Propagation Delay 
CP to On(3) 


Cl = 50pF 
Rl = 500ii 


2.0 


10.0 


2.0 


11.0 


2.0 


6.5 


2.0 


7.2 


2.0 


5.2 


2.0 


6.2 


ns 


tPZH 
tPZL 


Output Enable Time 


1.5 


12.5 


1.5 


14.0 


1.5 


6.5 


1.5 


7.5 


1.5 


5.5 


1.5 


6.2 


ns 


tPHZ 
tPLZ 


Output Disable Time 


1.5 


8.0 


1.5 


8.0 


1.5 


5.5 


1.5 


6.5 


1.5 


5.0 


1.5 


5.7 


ns 


tsu 


Set-up Time HIGH 
or LOW, Dn to CP 


2.0 


— 


2.0 


— 


2.0 


— 


2.0 


— 


2.0 


- 


2.0 


— 


ns 


tH 


Hold Time HIGH 
or LOW, Dn to CP 


1.5 


— 


1.5 


— 


1.5 


— 


1.5 


— 


1.5 


- 


1.5 


— 


ns 


tw 


CP Pulse Width 
HIGH or LOW 


7.0 


— 


7.0 


— 


5.0 


— 


6.0 


— 


5.0 


- 


6.0 


— 


ns 



NOTES: 

1 . See test circuit and waveforms. 

2. Minimum limits are guaranteed but not tested on Propagation Delays. 

3. On for FCT374 and FCT574, On for FCT534. 
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Integrated. Device Technology, Inc. 




FAST CMOS IDT54/74FCT377 
OCTAL D FLIP-FLOP IDT54/74FCT377A 
WITH CLOCK ENABLE IDT54/74FCT377C 



FEATURES: 

• IDT54/74FCT377 equivalent to FAST™ speed 

• IDT54/74FCT377A 25% faster than FAST 

• IDT54/74FCT377C 40% faster than FAST 

• Equivalent to FAST output drive over full temperature 
and voltage supply extremes 

• l0L= 48mA (commercial) and 32mA (military) 

• liH and liL only 5tiA max. 

• CMOS power levels (1 mW typ. static) 

• CMOS output level compatible 

• Meets or exceeds JEDEC Standard 18 specifications 

• Product available in Radiation Tolerant and Radiation 
Enhanced versions 

• Military product compliant to MIL-STD-883, Class B 



DESCRIPTION: 

The IDT54/74FCT377/A/C is an octal D flip-flop built using 
advanced CEMOS™, a dual metal CMOS technology. The 
IDT54/74FCT377/A/C have eight edge-triggered, D-type 
flip-flops with individual D inputs and O outputs. The common 
buffered Clock (CP) input loads all flip-flops simultaneously 
when the Clock Enable (CE) is LOW. The register is fully 
edge-triggered. The state of each D input, one set-up time 
before the LOW-to-HIGH clock transition, istransf erred to the 
corresponding flip-flop's O output. The CE input must be 
stable only one set-up time prior to the LOW-to-HIGH 
clock transition for predictable operation. 
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CEMOS B a trademaik of Integratad Device Technobgy, Inc. 
FAST is a trademark of National Semiconductor Co. 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



MAY 1992 



01 992 integrated Device Technology, Inc. 



6.41 



DSC460Sn 
1 



IDT54/74FCT377/A/C 

FAST CMOS OCTAL D FLIP-FLOP WITH CLOCK ENABLE 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



PIN DESCRIPTION 



Pin Names 


Description 


D0-D7 


Data Inputs 


CE 


Clock Enable (Active LOW) 


O0-O7 


Data Outputs 


CP 


Clock Pulse Input 



FUNCTION TABLE^^) 






■-.• :,:':■■ 


Operating Mode 


Inputs 


Outputs 


CP 


CE 


D 





Load"1" 


t 


1 


h 


H 


Load"0" 


t 


1 


1 


L 


Hold (Do Nothing) 


t 
H 


h 
H 


X 
X 


No Change 
No Change 



NOTE: 

1. H = 
h = 



X = 

T = 



2535tbl06 

HIGH voltage level 

HIGH voltage level one set-up time prior to the LOW-to-HIGH 

Clock Transition 

LOW voltage level 

LOW voltage level one set-up time prior to the LOW-to-HIGH Clock 

transition 

Immaterial 

LOW-to-HIGH clock transition 



ABSOLUTE MAXIMUM RATINGS^^^ 



Symbol 


Rating 


Commercial 


Military 


Unit 


Vterm(2) 


Terminal Voltage 
with Respect 
toGND 


-0.5 to +7.0 


-0.5 to +7.0 


V 


Vterm(3) 


Terminal Voltage 
with Respect 
to GND 


-0.5 to Vcc 


-0.5 to Vcc 


V 


Ta 


Operating 
Temperature 


to +70 


-55 to +125 


"C 


Tbias 


Temperature 
Under Bias 


-55 to +125 


-65 to +135 


°c 


TSTG 


Storage 
Temperature 


-55 to +125 


-65 to +150 


°c 


Pt 


Power Dissipation 


0.5 


0.5 


w 


lOUT 


DC Output Current 


120 


120 


mA 



CAPACITANCE (Ta = +25°C, f = 1.0MHz) 



NOTES: 2535tbioi 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RATINGS 
may cause permanent damage to the device. This is a stress rating only 
and functional operation of the device at these or any other conditions 
above those indicated in the operational sections of this specification is 
not implied. Exposure to absolute maximum rating conditions for 
extended periods may affect reliability. No terminal voltage may exceed 
Vcc by +0.5V unless othen/vise noted. 

2. Input and Vcc terminals only. 

3. Outputs and I/O terminals only. 



Symbol 


Parameter^'') 


Conditions 


Typ. 


Max. 


Unit 


CiN 


Input 
Capacitance 


VlN = 0V 


6 


10 


pF 


COUT 


Output 
Capacitance 


VOUT = OV 


8 


12 


PF 



NOTE: 

1 . This parameter is guaranteed but not tested. 
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IDT54/74FCT377/A/C 

FAST CMOS OCTAL D FLIP-FLOP WITH CLOCK ENABLE 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 

Following Conditions Apply Unless Othenwise Specified: Vlc = 0.2V; Vhc = Vcc - 0.2V 

Commercial: Ta = 0°C to +70°C, Vcc = 5.0V ± 5%; Military: Ta = -55°C to +125°C, Vcc = 5.0V ±10% 



Symbol 


Parameter 


Test Condltions<^) 


Min. 


Typ.<==) 


Max. 


Unit 


VlH 


Input HIGH Level 


Guaranteed Logic HIGH Level 


2.0 


— 


— 


V 


VIL 


Input LOW Level 


Guaranteed Logic LOW Level 


— 


— 


0.8 


V 


ilH 


Input HIGH Current 


Vcc = Max. 


Vi =Vcc 


— 


— 


5 


HA 


Vi =2.7V 


— 


— 


5(4) 


IlL 


Input LOW Current 


Vi =0.5V 


— 


— 


-5(4) 


VI =GND 


— 


— 


-5 


ViK 


Clamp Diode Voltage 


Vcc= Min., In = -18mA 


— 


-0.7 


-1.2 


V 


los 


Short Circuit Current 


Vcc = MaxS^\ Vo = GND 


-60 


-120 


— 


mA 


VOH 


Output HIGH Voltage 


Vcc = 3V, ViN = Vlc or Vhc, Ioh = -32nA 


Vhc 


Vcc 


— 


V 


Vcc = Min. 
ViN = ViHor ViL 


Ioh =-300|xA 


Vhc 


Vcc 


— 


Ioh = -12mA mil 


2.4 


4.3 


— 


Ioh =-15mAC0M'L. 


2.4 


4.3 


— 


Vol 


Output LOW Voltage 


Vcc = 3V, ViN = Vlc or Vhc, Iol = 300hA 


— 


GND 


Vlc 


V 


Vcc = Min. 
ViN = Vim or Vil 


lOL = 300|aA 


— 


GND 


Vlc(4) 


l0L = 32mA MIL. 


— 


0.3 


0.5 


lOL = 48mA COM'L. 


— ■ 


0.3 


0.5 



NOTES: 

1 . For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at Vcc = 5.0V, +25°C ambient and maximum loading. 

3. Not more than one output should be shorted at one time. Duration of the short circuit test should not exceed one second. 

4. This parameter is guaranteed but not tested. 
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IDT54/74FCT377/A/C 

FAST CMOS OCTAL D FLIP-FLOP WITH CLOCK ENABLE 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



POWER SUPPLY CHARACTERISTICS 

Vlc = 0.2V; Vhc = Vcc -0.2V 



Symbol 


Parameter 


Test Conditions^^^ 


Min. 


Typ<^> 


Max. 


Unit 


Ice 


Quiescent Power Supply 
Current 


Vcc = Max. 

ViN s Vhc; Vin ^ Vlc 


— 


0.2 


1.5 


mA 


Alec 


Quiescent Power Supply 
Current TTL Inputs HIGH 


Vcc = Max. 
VlN = 3.4V(3) 


— 


0.5 


2.0 


mA 


ICCD 


Dynamic Power Supply 
Current(^) 


Vcc = Max. 
Outputs Open 
CE=>GND 
One Input Toggling 
50% Duty Cycle 


Vin 2: Vhc 

Vin <. Vlc 




0.15 


0.25 


mA/ 
MHz 


Ic 


Total Power Supply 
Current'^) 


Vcc = Max. 
Outputs Open 
fCP= 10MHz 
50% Duty Cycle 
CE = GND 
One Bit Toggling 
atfi = 5MHz 
50% Duty Cycle 


Vin ^ Vhc 
Vin <. Vlc 
(FCT) 




1.7 


4.0 


mA 


ViN = 3.4V 
Vin = GND 


— 


2.2 


6.0 


Vcc = Max. 
Outputs Open 
fcP = 10MHz 
50% Duty Cycle 
CE=GND 
Eight Bits Toggling 
at fi = 2.5MHz 
50% Duty Cycle 


Vin s Vhc 
Vin <. Vlc 
(FCT) 




4.0 


7.8(5) 


Vin = 3.4V 
Vin = GND 


""■ 


6.2 


16.8(5) 



NOTES: 

1 . For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at Vcc = 5.0V, +25°C ambient. 

3. Per TTL driven input (Vin = 3.4V); all other inputs at Vcc or GND. 

4. This parameter is not directly testable, but is derived for use in Total Power Supply calculations. 

5. Values for these conditions are examples of the Ice formula. These limits are guaranteed but not tested. 

6. Ic = IQUIESCENT + llNPUTS + IDYNAMIC 

Ic = Ice + Alec DhNt + leeo (fep/2 + fiNi) 

Ice = Quiescent Current 

Alee = Power Supply Current for a TTL High Input (Vin = 3.4V) 

Dm = Duty Cycle for TTL Inputs High 

Nt = Number of TTL Inputs at DH 

IccD = Dynamic Current Caused by an Output Transition Pair (HLH or LHL) 

fcp 1 Clock Frequency for Register Devices (Zero for Non-Register Devices) 

fi = Input Frequency 

Ni = Number of Inputs at fi 

All currents are in milliamps and all frequencies are in megahertz. 
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IDT54/74FCT377/A/C 

FAST CMOS OCTAL D FLIP-FLOP WITH CLOCK ENABLE 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



SWITCHING CHARACTERISTICS OVER OPERATING RANGE 
















Symbol 


Parameter 


Condltion<^> 


IDT54/74FCT377 


IDT54/74FCT377A 


IDT54/74FCT377C 


Unit 


Com'!. 


Mil. 


Com'!. 


MIL 


Com'l. 


Mil. 


Mln.<2) 


Max. 


Mln.(2) 


Max. 


Mln.(2) 


Max. 


Mln.(2) 


Max. 


Mln.(2) 


Max. 


Mln.(2) 


Max. 


tPLH 
tPHL 


Propagation Delay 
CP to On 


CL = 50pF 
Rl = 500Q 


2.0 


13.0 


2.0 


15.0 


2.0 


7.2 


2.0 


8.3 


2.0 


5.2 


2.0 


5.5 


ns 


tsu 


Set-up Time 
HIGH or LOW 
Dn to CP 


2.5 


~ 


3.0 


~ 


2.0 


~ 


2.0 


~ 


2.0 


~ 


2.0 


~ 


ns 


tH 


Hold Time 
HIGH or LOW 
Dn to CP 


2.0 


— 


2.5 


— 


1.5 


— . 


1.5 


— 


1.5 


— 


1.5 


— 


ns 


tsu 


Set-up Time 
HIGH or LOW 
CEtoCP 


4.0 


— " 


4.0 


—" 


3.5 


~~ 


3.5 




3.5 


~^ 


3.5 


. 


ns 


tH 


Hold Time 
HIGH or LOW 
CEtoCP 


1.5 




1.5 




1.5 




1.5 




1.5 




1.5 




ns 


tw 


Clock Pulse Widtli. 
HIGH or LOW 


7.0 


— 


7.0 


— 


6.0 


— 


7.0 


— 


6.0 


— 


7.0 


. — 


ns 



NOTES: 

1 . Sea test circuit and waveforms. 

2. Minimum limits are guaranteed but not tested on Propagation Delays. 
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Integrated Device Technology, Inc. 



FAST CMOS QUAD 
DUAL-PORT REGISTER 



IDT54/74FCT399 
IDT54/74FCT399A 
IDT54/74FCT399C 



FEATURES: 

• IDT54/74FCT399 equivalent to FAST™ speed 

• IDT54/74FCT399A 30% faster than FAST 

• IDT54/74FCT399C 45% faster than FAST 

• Equivalent to FAST pinout/function and output drive over 
full temperature and voltage supply extremes 

• lOL = 48mA (commercial) and 32mA (military) 

• CMOS power levels (1 mW typ. static) 

• TTL input and output level compatible 

• Product available in Radiation Tolerant and Radiation 
Enhanced versions 

• Military product compliant to MIL-STD-883, Class B 



DESCRIPTION: 

The IDT54/74FCT399/A/C are high-speed quad dual-port 
registers. The register selects four bits of data from either of 
two sources (Ports) under control of a common Select input 
(S). The selected data is transferred to a 4-bit output register 
synchronous with the LOW-to-HIGH transition of the Clock 
input (CP). The 4-bit D-type output register is fully edge- 
triggered. The Data inputs (lox, lix) and Select input (S) must 
be stable only one set-up time prior to, and hold time after, the 
LOW-to-HIGH transition of the Clock input for predictable 
operation. 



FUNCTIONAL BLOCK DIAGRAM 




a 



CEMOS is a trademark of Integrated Device Technology, Inc. 
FAST Is a trademark of National Semiconductor Co. 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



MAY 1992 



IS1992 Integrated Device Technology, Inc. 
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DSC-4616/3 
1 



IDT54/74FCT399/A/C 

FAST CMOS QUAD DUAL-PORT REGISTER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



PIN CONFIGURATIONS 
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PIN DESCRIPTION 



FUNCTION TABLE 



(1) 



Pin Names 


Description 


S 


Common Select Input 


CP 


Clock Pulse Input (Active Rising Edge) 


loA - lOD 


Data Inputs from Source 


llA-IlD 


Data Inputs from Source 1 


Qa-Qd 


Register True Outputs 



LOGIC SYMBOL 



1 1 

lOA I1A 


1 1 
loB Mb 


I I -1 

loc he lOD 


,1 — , 
hD 


S 








CP 

Qa 


Qb 


Qc Qd 





inputs 


Outputs 


S 


lo 


|1 


Q 


1 


1 


X 


L 


1 


h 


X 


H 


h 


X 


1 


L 


h 


X 


h 


H 



2S59tbl03 


NOTE: 


2559 tbi 04 




1. H - 


HIGH Voltage Level 




L = 


LOW Voltage Level 




h ~ 


HIGH Voltage Level one set-up time prior to the LOW-to-HIGH 
clock transition 




1 = 


LOW Voltage Level one set-up time prior to tiie LOW-to-HIGH 
clock transition 




X = 


Immaterial 
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IDT54/74FCT399/A/C 

FAST CMOS QUAD DUAL-PORT REGISTER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



ABSOLUTE MAXIMUM RATINGS^^^ 



Symbol 


Rating 


Commercial 


Military 


Unit 


Vterm(2) 


Terminal Voltage 
with Respect 
toGND 


-0.5 to +7.0 


-0.5 to +7.0 


V 


Vterm(3) 


Terminal Voltage 
with Respect 
toGND 


-0.5 to Vcc 


-0.5 to Vcc 


V 


Ta 


Operating 
Temperature 


to +70 


-55 to +125 


°C 


Tbias 


Temperature 
Under Bias 


-55 to +125 


-65 to +135 


°C 


TSTG 


Storage 
Temperature 


-55 to +125 


-65 to +150 


°c 


Pt 


Power Dissipation 


0.5 


0.5 


w 


lOUT 


DC Output Current 


120 


120 


mA 



CAPACITANCE (Ta = 


+25°C, f = 1 


.OMHz) 




Symbol 


Parameter^^' 


Conditions 


Typ. 


iUlax. 


Unit 


CiN 


Input 
Capacitance 


ViN = ov 


6 


10 


pF 


COUT 


Output 
Capacitance 


VouT = ov 


8 


12 


PF 



NOTE: 2559 tbi 02 

1 . This parameter is measured at characterization but not tested. 



NOTES: 2559 tbI 01 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. No terminal voltage 
may exceed Vcc by +0.5V unless othen/vise noted. 

2. Input and Vcc terminals only. 

3. Outputs and I/O terminals only. 



DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 

Following Conditions Apply Unless Otherwise Specified: Vlc = 0.2V; Vhc = Vcc - 0.2V 

Commercial: Ta = 0'>C to +70°C, Vcc = 5.0V ± 5%; Military: Ta = -SS^C to +125°C, Vcc = 5.0V ± 10% 



Symbol 


Parameter 


Test Conditions'^) 


IViin. 


Typ/2) 


IVIax. 


Unit 


VlH 


Input HIGH Level 


Guaranteed Logic HIGH Level 


2.0 


— 


— 


V 


VIL 


Input LOW Level 


Guaranteed Logic LOW Level 


— 


— 


0.8 


V 


llH 


Input HIGH Current 


Vcc = Max. 


Vi =Vcc 


— 


— 


5 


mA 


Vi =2.7V 


— 


— 


5(4) 


IlL 


Input LOW Current 


Vl =0.5V 


— 


— 


sw 


Vl = GND 


— 


— 


-5 


VIK 


Clamp Diode Voltage 


Vcc = l\/lin., In = -18mA 


— 


-0.7 


-1.2 


V 


Ids 


Short Circuit Current 


Vcc = Max.'3>, Vo = GND 


-60 


-120 


— 


mA 


VOH 


Output HIGH Voltage 


Vcc = 3V, ViN = Vlc or Vhc, Ioh = -32nA 


Vhc 


Vcc 


— 


V 


Vcc = Min. 
ViN = ViHor ViL 


lOH =-300nA 


Vhc 


Vcc 


— 


lOH = -12mA MIL. 


2.4 


4.3 


— 


Ioh =-15mAC0M'L. 


2.4 


4.3 


— 


Vol 


Output LOW Voltage 


Vcc = 3V, ViN = Vlc or Vhc, Iol = 300|jA 


— 


GND 


Vlc 


V 


Vcc = Min. 
ViN = ViHor ViL 


lOL = SOOpA 


— 


GND 


Vlc(4) 


lOL = 32mA MIL. 


— 


0.3 


0.5 


lOL = 48mA COM'L. 


— 


0.3 


0.5 




NOTES: 

1 . For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at Vcc = 5.0V, +25°C ambient and maximum loading. 

3. Not more than one output should be shorted at one time. Duration of the short circuit test should not exceed one second. 

4. This parameter is guaranteed but not tested. 
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IDT54/74FCT399/A/C 

FAST CMOS QUAD DUAL-PORT REGISTER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



POWER SUPPLY CHARACTERISTICS 

Vlc = 0.2V; Vhc = Vcc -0.2V 



Symbol 


Parameter 


Test Condltions<^> 


Min. 


Typ.<^> 


Max. 


Unit 


Ice 


Quiescent Power Supply 
Current 


Vcc = Max. 

ViN S Vhc; Vin < Vlc 


— 


0.2 


1.5 


mA 


Alec 


Quiescent Power Supply 
Current TTL Inputs HIGH 


Vcc = Max. 
ViN = 3.4V(3' 


— 


0.5 


2.0 


mA 


ICCD 


Dynamic Power Supply 
Currentt"*) 


Vcc = Max. 
Outputs Open 
One Input Toggling 
50% Duty Cycle 


Vin>Vhc 
ViN <: Vlc 




0.15 


0.25 


mA/ 
MHz 


Ic 


Total Power Supply 
Current*^^ 


Vcc = Max. 
Outputs Open 
fCP = 10MHz 
50% Duty Cycle 
One Bit Toggling 
at fi = 5MHz 
50% Duty Cycle 
S = Steady State 


Vin^Vhc 
Vin s Vlc 
(FCT) 




1.7 


4.0 


mA 


ViN = 3.4V 
ViN = GND 




2.2 


6.0 


Vcc = Max. 
Outputs Open 
fcp = 10MHz 
50% Duty Cycle 
Four Bits Toggling 
at fi = 5MHz 
50% Duty Cycle 
S = Steady State 


Vin > Vhc 
ViN < Vlc 
(FCT) 




4.0 


7.8(5) 


Vin = 3.4V 
ViN = GND 




5.2 


12.8(5) 



NOTES: 

1 . For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at Vcc = 5.0V, +25°C ambient. 

3. Per TTL driven input (ViN =. 3.4V); all other inputs at Vcc or GND. 

4. This parameter Is not directly testable, but is derived for use In Total Power Supply calculations. 

5. Values for these conditions are examples of the Ice formula. These limits are guaranteed but not tested. 

6. Ic = IQUIESCENT + llNPUTS + iDYNAMIO 

Ic = Ice + Alec DhNt + ICCD (fCP/2 + fiNi) 

Ice = Quiescent Current 

Alee =• Power Supply Current for a TTL High Input (Vin = 3.4V) 

Dh = Duty Cycle for TTL Inputs High 

Nt = Number of TTL Inputs at DH 

lecD = Dynamic Current Caused by an Output Transition Pair (HLH or LHL) 

fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices) 

fi = Input Frequency 

Ni = Number of Inputs at fi 

All currents are In milliamps and all frequencies are in megahertz. 
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IDT54/74FCT399/A/C 

FAST CMOS QUAD DUAL-PORT REGISTER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



SWITCHING CHARACTERISTICS OVER OPERATING RANGE 



Symbol 


Parameter 


Condition(^> 


IDT54/74FCT399 


IDT54/74FCT399A 


IDT54/74FCT399C 


Unit 


Com'!. 


Mil. 


Com'!. 


Mil. 


Com'l. 


Mil. 


Mln.(2) 


Max. 


MIn.P» 


Max. 


MIn.P) 


Max. 


Mln.P) 


Max. 


Mln.(2) 


Max. 


Mln.(2) 


Max. 


tPLH 
tPHL 


Propagation Delay 
CP to Qn 


Cl = 50pF 
Rl = 50012 


3.0 


10.0 


3.0 


11.5 


2.5 


7.0 


2.5 


7.5 


2.5 


6.1 


2.5 


6.6 


ns 


tsu 


Set-up Time 
HIGH or LOW 
In to CP 


4.0 


— 


4.5 


— 


3.5 





4.0 


*~~ 


3.5 


— ■ 


4.0 


— . 


ns 


tH 


Hold Time 
HIGH or LOW 
In to CP 


1.0 


" 


1.5 


" 


10 




10 




10 


~ 


1.0 


" 


ns 


tsu 


Set-up Time 
HIGH or LOW 
StoCP 


9.0 


— 


9.5 


— 


8.5 





9.0 


— . 


8.5 


— 


9.0 


— 


ns 


tH 


Hold Time 
HIGH or LOW 
StoCP 





~ 





~ 





" 





" 





" 





" 


ns 


tw 


CP Pulse Width 
HIGH or LOW 


5.0 


— 


7.0 


— 


5.0 


"~" 


6.0 


"~" 


5.0 


_— 


6.0 





ns 



NOTES: 

1 . See test circuit and waveforms. 

2. Minimum limits are guaranteed but not tested on Propagation Delays. 
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Integrated Device Technology, Inc. 



FAST CMOS 8-BIT 


IDT54/74FCT521 


IDENTITY COMPARATOR 


IDT54/74FCT521A 




IDT54/74FCT521B 




IDT54/74FCT521C 



FEATURES: 

IDT54/74FCT521 equivalent to FAST™ speed 
IDT54/74FCT521A 35% faster than FAST 
IDT54/74FCT521B 50% faster than FAST 
IDT54/74FCT521C 60% faster than FAST 

Equivalent to FAST output drive over full temperature 

and voltage supply extremes 

I0L= 48mA (commercial), and 32mA (military) 

CMOS power levels (1 mW typ. static) 

TTL input and output level compatible 

CMOS output level compatible 

Substantially lower input current levels than FAST 

(5|jA max.) 



• Product available in Radiation Tolerant and Radiation 
Enhanced versions 

• JEDEC standard pinout for DIP and LCC 

• Military product compliant to MIL-STD-883, Class B 

DESCRIPTION: 

The IDT54/74FCT521 /A/B/C are 8-bit identity comparators 
built using advanced CEMOS™ , a dual metal CMOS technol- 
ogy. These devices compare two words of up to eight bits each 
and provide a LOW output when the two words match bit for 
bit. The expansion input Ia = b also serves as an active LOW 
enable input. 



FUNCTIONAL BLOCK DIAGRAM 



PIN CONFIGURATIONS 
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CEMOS is a trademaik of Integrated Device Technology, Inc. 
FAST is a trademark of National Semiconductor Co. 
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TOP VIEW 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



MAY 1992 



01992 Integrated Device Technology, Inc. 
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IDT54/74FCT521/A/B/C FAST CMOS 
8-BIT IDENTITY COMPARATOR 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



PIN DESCRIPTION 



Pin Names 


Description 


Ao- A7 


Word A Inputs 


Bo - B7 


Word B Inputs 


lA = B 


Expansion or Enable Input (Active LOW) 


Oa = b 


Identity Output (Active LOW) 



FUNCTION TABLE^^^ 



INPUTS 


OUTPUT 


iA = B 


A, B 


Oa=b 


L 
L 
H 
H 


A = B* 
A^B 
A = B* 
A^iB 


L 
H 
H 
H 



NOTE: 

1. H = HIGH Voltage Level 
L - LOW Voltage Level 
*Ao = Bo, Al = Bl, A2 = B2, etc. 



ABSOLUTE MAXIMUM RATINGS^^) 



Symbol 


Ratinq 


Commercial 


Miiitarv 


Unit 


Vterm(2) 


Terminal Voltage 
with Respect to 
GND 


-0.5 to +7.0 


-0.5 to +7.0 


V 


VtermP) 


Terminal Voltage 
witti Respect to 
GND 


-0.5 to Vcc 


-0.5 to Vcc 


V 


Ta 


Operating 
Temperature 


Oto+70 


-55 to +125 


°C 


Tbias 


Temperature 
Under Bias 


-55 to +125 


-65 to +135 


"C 


Tstg 


Storage 
Temperature 


-55 to +125 


-65 to +150 


"C 


Pt 


Power 
Dissipation 


0.5 


0.5 


w 


lOUT 


DC Output 
Current 


120 


120 


mA 



NOTES: 2604tbP0i 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. No terminal voltage 
may exceed VCC by +0.5V unless othen/vise noted. 

2. Input and VCC terminals only. 

3. Outputs and I/O terminals only. 



CAPACITANCE (Ta = +25°C, f = 1 .OMHz) 



Symbol 


Parameter^) 


Conditions 


Typ. 


Max. 


Unit 


CIN 


Input 
Capacitance 


ViN = ov 


6 


10 


PF 


COUT 


Output 
Capacitance 


VOUT=0V 


8 


12 


PF 



NOTE: 2604tbro2 

1 . This parameter is measured at characterization but not tested. 




6.43 



IDT54/74FCT521/A/B/C FAST CMOS 
8-BlT IDENTITY COMPARATOR 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 

Following Conditions Apply Unless Otherwise Specified: Vlc = 0.2V; Vhc = Vcc-0.2V 
Commercial: Ta = 0°C to +70°C, Vcc = 5.0V ± 5%; Military: Ta = -55°C to +125°C, Voc = 5.0V ±10% 



Symbol 


Parameter 


Test Condltlons<i) 


Min. 


TYP.(2) 


Max. 


Unit 


VlH 


Input HIGH Level 


Guaranteed Logic HIGH Level 


2.0 


— 


— 


V 


VIL 


Input LOW Level 


Guaranteed Logic LOW Level 


— 


— 


0.8 


v 


IIH 


Input HIGH Current 


Vcc = Max. 


Vl = Vcc 


— 


— 


5 


^A 


Vi = 2.7V 


— 


— 


5(4) 


IlL 


Input LOW Current 


Vl = 0.5V 


— 


— 


-5(4) 


Vl = GND 


— 


— 


-5 


VIK 


Clamp Diode Voltage 


Vcc = Min., In = -18mA 


— 


-0.7 


-1.2 


V 


los 


Short Circuit Current 


Vcc = Max.(3).Vo = GND 


-60 


-120 


— 


mA 


VOH 


Output HIGH Voltage 


Vcc = 3V, ViN = Vlc or Vhc, Ioh = -32^A 


Vhc 


Vcc 


— 


V 


Vcc = Min. 

VlN = VlHorVlL 


Ioh = -300|j,A 


Vhc 


Vcc 


— 


Ioh = -12mA MIL. 


2.4 


4.3 


— 


IOH = -15mACOM'L. 


2.4 


4.3 


— 


Vol 


Output LOW Voltage 


Vcc = 3V, ViN = Vlc or Vhc, Iol = 300nA 


— 


GND 


Vlc 


V 


Vcc = Min. 
ViN = ViHorViL 


Iol = SOOnA 


— 


GND 


Vlc(4) 


Iol = 32mA MIL. 


— 


0.3 


0.5 


Iol = 48mA COM'L. 


— 


0.3 


0.5 



NOTES: 

1 . For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at VCC = 5.0V, +25°C ambient and maximum loading. 

3. Not more than one output should be shorted at one time. Duration of the short circuit test should not exceed one second. 

4. This parameter is guaranteed but not tested. 
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IDT54/74FCT521/A/B/C FAST CMOS 
8-BIT IDENTITY COMPARATOR 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



POWER SUPPLY CHARACTERISTICS Vlc = 0.2V; Vhc = 


VCC-0.2V 










Symbol 


Parameter 


Test Conditions^'') 


Min. 


TYp(2) 


Max. 


Unit 


Ice 


Quiescent Power Supply Current 


Vcc = Max. 
VinsVhc;Vin^Vlc 


— 


0.2 


1.5 


mA 


Alec 


Quiescent Power Supply Current 
TTL Inputs HIGH 


Vcc = Max. 
ViN = 3.4V(3) 


— 


0.5 


2.0 


mA 


ICCD 


Dynamic Power Supply Current^"*) 


Vcc = Max. 
Outputs Open 
One Input Toggling 
50% Duty Cycle 


ViN > Vhc 
ViN < Vlc 




0.15 


0.25 


mA/ 
MHz 


Ic 


Total Power Supply Current(^) 


Vcc = Max. 
Outputs Open 
fi = 10MHz 
One Bit Toggling 
50% Duty Cycle 


ViN > Vhc 

ViN < Vlc (FCT) 


— 


1.7 


4.0 


mA 


VlN =3.4V 
ViN =GND 




2.0 


5.0 



NOTES: 

1 . For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at Vcc = 5.0V, +25°0 ambient. 

3. Per TTL driven input (ViN = 3.4V); ail other inputs at Vcc or GND. 

4. This parameter is not directly testable, but is derived for use in Total Power Supply calculations. 

5. Ic = Iquiescent + liNPUTS + Idynamic 

Ic = Ice + Alec DhNt + IccD (fcp/2 + flNi) 

Ice = Quiescent Current 

Alee = Power Supply Current for a TTL High Input (Vin = 3.4V) 

Dh = Duty Cycle for TTL Inputs High 

Nt = Number of TTL Inputs at Dh 

lecD = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 

fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices) 

fi = Input Frequency 

Ni = Number of Inputs at fi 

All currents are in milliamps and all frequencies are in megahertz. 



SWITCHING CHARACTERISTICS OVER OPERATING RANGE 


















Symbol 


Parameter 


Conditlonfi) 


IDT54/74FCT521 


1DT54/74FCT521A 


IDT54/74FCT521B 


IDT54/74FCT521C 


Unit 


Com'l. 


Mil. 


Com'l. 


MM. 


Com'l. 


Mil. 


Com'l. 


Mil. 


MIn.(2> 


Max. 


MIn.W 


Max. 


Mln.« 


Max. 


Mln.t^ 


Max. 


Mln.f^ 


Max. 


Mln.W 


Max. 


Mln.« 


Max. 


Mln.t^ 


Max. 


tPLH 
tPHL 


Propagation 
Delay 
An or Bn to 
Oa = b 


CL=50pF 

Rl = soon 


1.5 


11.0 


1.5 


15.0 


1.5 


7.2 


1.5 


9.5 


1.5 


5.5 


1.5 


7.3 


1.5 


4.5 


1.5 


5.1 


ns 


tPLH 
tPHL 


Propagation 
Delay 
Ta = B to 
Oa = b 


1.5 


10.0 


1.5 


9.0 


1.5 


6.0 


1.5 


7.8 


1.5 


4.6 


1.5 


6.0 


1.5 


4.1 


1.5 


4.5 


ns 




NOTES: 

1 . See test circuit and waveforms. 

2. Minimum limits are guaranteed but not tested on Propagation Delays. 
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FAST CMOS 
OCTAL LATCHED 
TRANSCEIVER 



IDT54/74FCT543 
IDT54/74FCT543A 
IDT54/74FCT543C 



FEATURES: 

• 1DT54/74FCT543 equivalent to FAST™ speed 

• IDT54/74FCT543A 25% faster than FAST 

• IDT54/74FCT543C 40% faster than FAST 

• Equivalent to FAST output drive over full temperature 
and voltage supply extremes 

• l0L= 64mA (commercial), 48mA (military) 

• Separate controls for data flow in each direction 

• Back-to-back latches for storage 

• CMOS power levels (1 mW typ. static) 

• Substantially lower input current levels than FAST 
(5jiA max.) 

• TTL input and output level compatible 

• CMOS output level compatible 

• Product available in Radiation Tolerant and Radiation 
Enhanced versions 

• Military product compliant to MIL-STD-883, Class B 



DESCRIPTION: 

The IDT54/74FCT543/A/C is a non-inverting octal trans- 
ceiver built using advanced CEMOS™, a dual metal CMOS 
technology. These devices contain two sets of eight D-type 
latches with separate input and output controls for each set. 
For dat a flow from A to B, for example, the A-to-B Enable 
(CEAB) input must be LOW in order to enter data from Ao-A? 
or to take da ta from B0-B7, as indicated in the Function Table. 
With C EAB LOW, a LOW signal on the A-to-B Latch Enable 
(LEAB) input makes the A-to-B latche s tran sparent; a 
subsequent LOW-to-HIGH transition of the LEAB signal puts 
the A latches in the storage mo de and their output s no longer 
change with the A inputs. With CEAB and OEAB both LOW, 
the 3-state B output buffers are active and reflect the data 
present at the output of the A latches. Co ntrol of data from B 
to A is similar, but uses the CEBA, LEBA and OEBA inputs. 



FUNCTIONAL BLOCK DIAGRAM 
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CEMOS Is a trademark of Integrated Devlc« Techruiogy, Inc. 
FAST Is a trademark of National Semiconductor Co. 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



MAY 1992 



01 992 Integrated Device Technology, Inc. 
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IDT54/74FCT543/A/C 

FAST CMOS OCTAL LATCHED TRANSCEIVER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



PIN CONFIGURATIONS 
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PIN DESCRIPTION 



Pin Names 


Description 


OEAB 


A-to-B Output Enable Input (Active LOW) 


OEBA 


B-to-A Output Enable input (Active LOW) 


CEAB 


A-to-B Enable Input (Active LOW) 


CEBA 


B-to-A Enable Input (Active LOW) 


LEAB 


A-to-B Latch Enable input (Active LOW) 


LEBA 


B-to-A Latch Enable Input (Active LOW) 


A0-A7 


A-to-B Data Inputs or B-to-A 3-State Outputs 


B&-B7 


B-to-A Data Inputs or A-to-B 3-State Outputs 



FUNCTION TABLE (^'2) 

For A-to-B (Symmetric with B-to-A) 



Inputs 


Latch 
Status 


Output 
Buffers 


CEAB 


LEAB 


OEAB 


A-to-B 


B0-B7 


H 


— 


— 


Storing 


HighZ 


— 


H 


: — 


Storing 


— 


— 


— 


H 


— 


HighZ 


L 


L 


L 


Transparent 


Current A Inputs 


L 


H 


L 


Storing 


Previous* A Inputs 



LOGIC SYMBOL 



NOTES: 26i4tbioi 

1 . * Before LEAB LOW-to-HIGH Transition 
H = HIGH Voltage Level 

L = LOW Voltage Level 
— = Don't Care or irrelevant 

2. A-to-B data fl ow shown; B-to-A flow control is the same, except using 
CEBA, LEBA and OEBA. 




1 i i i 



LEAB CEAB CEBA LEBA 
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Bo 
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IDT54/74FCT543/A/C 

FAST CMOS OCTAL LATCHED TRANSCEIVER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



ABSOLUTE MAXIMUM RATINGS^^^ 



Symbol 


Rating 


Commercial 


Military 


Unit 


Vterm<2) 


Terminal Voltage 
with Respect 
to GND 


-0.5 to +7.0 


-0.5 to +7.0 


V 


Vterm(3) 


Terminal Voltage 
with Respect 
to GND 


-0.5 to VCC 


-0.5 to Vcc 


V 


Ta 


Operating 
Temperature 


Oto+70 


-55 to +125 


»C 


Tbias 


Temperature 
Under Bias 


-55 to +125 


-65 to +135 


°c 


TSTG 


Storage 
Temperature 


-55 to +125 


-65 to +150 


°c 


Pt 


Power Dissipation 


0.5 


0.5 


w 


lOUT 


DC Output Current 


120 


120 


mA 



CAPACITANCE (Ta = +25°C, f = 1 .OMHz) 



Symbol 


Parameter*^) 


Conditions 


Typ. 


Max. 


Unit 


CiN 


Input Capacitance 


ViN = OV 


6 


10 


PF 


Ci/o 


I/O Capacitance 


VOUT = OV 


8 


12 


PF 



NOTE: 26i4tbi04 

1 . This parameter Is guaranteed by characterization data and not tested. 



NOTES: 26i4tbi03 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those Indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. No terminal voltage 
may exceed Vcc by +0.5V unless otherwise noted. 

2. Inputs and Vcc terminals only. , 

3. Outputs and I/O terminals only. 

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 

Following Conditions Apply Unless Othenwise Specified: Vlc = 0.2V, Vhc = Vcc - 0.2V 

Commercial: Ta = O^C to +70°C, Vcc ° 5.0V ± 5%; Military: Ta = -55°C to +1 25°C, Vcc = 5.0V ± 1 0% 



Symbol 


Parameter 


Test Conditions<^> 


Min. 


Typ.(2) 


Max. 


Unit 


VlH 


Input HIGH Level 


Guaranteed Logic HIGH Level 


2.0 


— 


— 


V 


. VIL 


Input LOW Level 


Guaranteed Logic LOW Level 


— 


— 


0.8 


V 


IIH 


Input HIGH Current 
(Except I/O pins) 


Vcc = Max. 


Vi = Vcc 


— 


— 


5 


HA 


Vi = 2.7V 


— 


— 


5(4) 


IlL 


Input LOW Current 
(Except I/O pins) 


Vi = 0.5V 


— 


— 


-5(4) 


mA 


Vi = GND 


— 


— 


-5 


llH 


Input HIGH Current 
(I/O pins Only) 


Vcc = Max. 


Vi = Vcc 


— 


— 


15 


HA 


Vi = 2.7V 


— 


— 


15<4) 


IlL 


Input LOW Current 
(I/O pins Only) 


Vi = 0.5V 


— 


— 


-15^ 


ma 


Vi = GND 


— 


— 


-15 


VIK 


Clamp Diode Voltage 


Vcc = Min., lN = -18mA 


— 


-0.7 


-1.2 


V 


los 


Short Circuit Current 


Vcc = Max.(3), Vo = GND 


-60 


-120 


— 


mA 


VOH 


Output HIGH Voltage 


Vcc = 3V, ViN = Vlc or Vhc, Ioh = -32nA 


Vhc 


Vcc 


— 


V 


Vcc = Min. 
ViN = ViHorViL 


Ioh = -300nA 


VHC^^J 


Vcc 


— 


IOH = -12mA MIL 


2.4 


4.3 


— 


IOH = -15mA COM'L 


2.4 


4.3 


— 


Vol 


Output LOW Voltage 


Vcc = 3V, ViN = Vlc or Vhc, Iol = 300|iA 


— 


GND 


Vlc 


V 


Vcc = Min. 
ViN = ViHorViL 


lOL = 300nA 


— 


GND 


VLCW 


IOL = 48mA MIL.(^) 


— 


0.3 


0.55 


Iol = 64mA C0M'L.(5) 


— 


0.3 


0.55 



NOTES: 26i4tbio5 

1 . For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for ttie applicable device type. 

2. Typical values are at Vcc = 5.0V, +25°C ambient and maximum loading. 

3. Not more ttian one output should be shorted at one time. Duration of the short circuit test should not exceed one second. 

4. This parameter is guaranteed but not tested. 

5. These are maximum Iol values per output, for 8 outputs turned on simultaneously. Totalmaximum loL(all outputs) is 51 2mA for commercial and 384mA 
for military. Derate Iol for number of outputs exceeding 8 turned on simultaneously. 
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IDT54/74FCT543/A/C 

FAST CMOS OCTAL LATCHED TRANSCEIVER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



POWER SUPPLY CHARACTERISTICS Vlc = 0.2V; Vhc = Vcc - 2V 



Symbol 


Parameter 


Test Conditions<^) 


Min. 


Typ/2) 


Max. 


Unit 


Ice 


Quiescent Power 
Supply Current 


Vcc = Max. 

ViN s Vhc; Vin ^ Vlc 


— 


0.2 


1.5 


mA 


Alec 


Quiescent Power Supply 
Current TTL Inputs HIGH 


Vcc = Max., ViN = 3.4V(3> 


— 


0.5 


2.0 


mA 


ICCD 


Dynamic Power Supply Current''*' 


Vcc = Max., Outputs Open 
CEAB and OEAB = GND 
CEBA = Vcc 
One Input Toggling 
50% Duty Cycle 


Vin>Vhc 
ViN ^ Vlc 




0.15 


0.25 


mA/ 
MHz 


Ic 


Total Power Supply Current'^' 


Vcc = Max., Outputs Open 
fCP = 10MHz (LEAB) 
50% Duty Cycle 
CEAB and OEAB = GND 
CEBA = Vcc 
One Bit Toggling 
at fi = 5MHz 
50% Duty Cycle 


ViN > Vhc 
ViN < Vlc 
(FCT) 




1.7 


4.0 


mA 


VlN = 3.4V 
VlN = GND 


" 


2.2 


6.0 


Vcc = Max., Outputs Open 
fCP = 10MHz (LEAB) 
50% Duty Cycle 
CEAB and OEAB = GND 
CEBA = Vcc 
Eight Bits Toggling 
at fi = 5MHz 
50% Duty Cycle 


Vin>Vhc 
ViN s Vlc 
(FCT) 




7.0 


12.8(5) 


ViN = 3.4V 
ViN = GND 


" 


9.2 


21 .8(5) 



NOTES: 

1 . For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at Vcc = 5.0V, +25°C ambient. 

3. Per TTL driven input (Vin = 3.4V); all other Inputs at Vcc or GND. 

4. This parameter is not directly testable, but is derived for use in Total Power Supply calculations. 

5. Values for these conditions are examples of the Ice formula. These limits are guaranteed but not tested. 

6. lO = IQUIESCENT +IINPUTS + Idynamic 

Ic = Ice + Alee DhNt + lccD(fep/2 + fiNi) 

ice = Quiescent Current 

Alec = Power Supply Current for a TTL High Input (Vin = 3.4V) 

Dh = Duty Cycle for TTL Inputs High 

Nt = Number of TTL Inputs at Dh 

IccD = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 

fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices) 

fi = Input Frequency 

Ni = Number of Inputs at fi 

All currents are in milliamps and all frequencies are in megahertz. 
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IDT54/74FCT543/A/C 

FAST CMOS OCTAL LATCHED TRANSCEIVER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



SWITCHING CHARACTERISTICS OVER OPERATING RANGE 


















Svmbol 


Parameter 


Condition(^) 


IDT54/74FCT543 


IDT54/74FCT543A 


IDT54/74FCT543C 


Unit 


Com'!. 


ML 


Com'!. 


Mil. 


Com'!. 


Mil. 


Mln.(2) 


Max. 


Mln.(2) 


Max. 


Mln.(2) 


Max. 


Min.(2) 


Max. 


Mln.(2) 


Max. 


Mln.(2) 


Max. 


tPLH 
tPHL 


Propagation Delay 
Transparent Mode 
An to Bn or Bn to An 


Cl = 50pF 
Rl = soon 


2.5 


8.5 


2.5 


10.0 


2.5 


6.5 


2.5 


7.5 


2.5 


5.3 


2.5 


6.1 


ns 


tPLH 
tPHL 


Propagation Delay 


2.5 


12.5 


2.5 


14.0 


2.5 


8.0 


2.5 


9.0 


2.5 


7.0 


2.5 


8.0 


ns 


LEBA to An, LEAB to Bn 


tPZH 
tPZL 


Output Enable Time 
OEBA or OEAB to An or Bn 
CEBA or CEAB to An or Bn 


2.0 


12.0 


2.0 


14.0 


2.0 


9.0 


2.0 


10.0 


2.0 


8.0 


2.0 


9.0 


ns 


tPHZ 
tPLZ 


Output Disable Time 
OEBA or OEAB to An or Bn 
CEBA or CEAB to An or Bn 


2.0 


9.0 


2.0 


13.0 


2.0 


7.5 


2.0 


8.5 


2.0 


6.5 


2.0 


7.5 


ns 


tsu 


Set-up Time, HIGH or LOW 
An or Bn to LEBA or LEAB 


3.0 


— 


3.0 


— 


2.0 


— 


2.0 


— 


2.0 


— 


2.0 


— 


ns 


tH 


Hold Time, HIGH or LOW 
An or Bn to LEBA or LEAB 


2.0 


— 


2.0 


— 


2.0 


— 


2.0 


— 


2.0 


— 


2.0 


— 


ns 


tw 


LEBA or LEAB Pulse Width 
LOW 


5.0 


— 


5.0 


— 


5.0 


— 


5.0 


— 


5.0 


— 


5.0 


— 


ns 



NOTES: 

1 . See test circuits and waveforms. 

2. Minimum limits are guaranteed but not tested on Propagation Delays. 
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Integrated Device Technology, Inc. 



FAST CMOS OCTAL 
TRANSCEIVER/REGISTER 



IDT54/74FCT646 
IDT54/74FCT646A 
IDT54/74FCT646C 



FEATURES: 

• IDT54/74FCT646 equivalent to FAST™ speed; 

• IDT54/74FCT646A 30% faster than FAST 

• IDT54/74FCT646C 40% faster than FAST 

• Independent registers for A and B buses 

• Multiplexed real-time and stored data 

• iOL = 64mA (commercial) and 48mA (military) 

• CMOS power levels (1 mW typical static) 

• TTL input and output level compatible 

• CMOS output level compatible 

• Available in 24-pin (300 mil) CERDIP, plastic DIP. SOIC, 
CERPACK and 28-pin LCC 

• Product available in Radiation Tolerant and Radiation 
Enhanced Versions 

• Military product compliant to MIL-STD-883, Class B 



DESCRIPTION: 

The IDT54/74FCT646/A/C consists of a bus transceiver 
with 3-state D-type flip-flops and control circuitry arranged for 
multiplexed transmission of data directly from the data bus or 
from the internal storage registers. _ 

The IDT54/74FCT646/A/C utilizes the enable control (G) 
and direction (DIR) pins to control the transceiver functions. 

SAB and SBA control pins are provided to select either real 
time or stored data transfer. The circuitry used for select 
control will eliminate the typical decoding glitch that occurs in 
a multiplexer during the transition between stored and real- 
time data. A LOW input level selects real-time data and a 
HIGH selects stored data. 

Data on the A or B data bus or both can be stored in the 
internal D flip flops by LOW-to-HIGH transitions at the 
appropriate clock pins (CPAB or CPBA) regardless of the 
select or enable control pins. 



FUNCTIONAL BLOCK DIAGRAM 



«>n 




•-Bi 



TO 7 OTHER CHANNELS 



CEMOS is atradsmaikot Integrated Device Technology, Inc. 
FAST is a trademark o( National Semiconductor Co. 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



MAY 1992 



ei 992 Integrated Device Technology, Ino. 
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IDT54/74FCT646/A/C 

FAST CMOS OCTAL TRANSCEIVER/REGISTER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



PIN CONFIGURATIONS 







\^_^ 








CPAB C 


1 




24 


J 


Vcc 


SAB C 


2 




23 


H 


CPBA 


DIR C 


3 




22 


H 


SBA 


Ai C 


4 


P24-1 , 


21 


n 


G 


A2 C 
A3 C 


5 
6 


D24-1, 

S024-2 

& 


20 
19 


3 


Bi 

B2 


A4 C 


7 


E24-1 


18 


3 


B3 


A5 C 


B 




17 


3 


B4 


A6 C 


9 




16 


3 


B5 


A7 C 


10 




15 


3 


Be 


As C 


11 




14 


U 


B7 


GND C 


12 




13 


3 


Ba 


Dl 


P/SOIC/CERPAC 


K 






TOP VIEW 









INDEX 



m < 

9? <q: o 8 Q- m 
Q CO o z > O OT 





y LI 


i_j 1-1 1 1 1-1 


1—1 


LJ A 






4 


3 2 1 1 28 


27 26 




A1 


:]5 


1 




25 e: 


G 


A2 


:]6 






24 e: 


Bi 


A3 


37 






23 c: 


B2 


^C 


3b 


L28-1 




22 c: 


NC 


A4 


39 






21 c: 


B3 


A5 


:]io 






2o[: 


B4 


A6 


:]ii 






19[: 


B5 




12 


13 14 15 16 


17 


18 






^ n 


i~i n PI n 




n / 





t~- CO Q Q CO r-. <D 

< < z z m m CD 

a 

LCC 
TOP VIEW 



PIN DESCRIPTION 



LOGIC SYMBOL 



Pin Names 


Description 


Ai-As 


Data Register A inputs 
Data Register B Outputs 


Bi-Bb 


Data Register B inputs 
Data Register A Outputs 


CPAB, CPBA 


Clocl< Pulse Inputs 


SAB, SBA 


Output Data Source Select Inputs 


DIR,G 


Output Enable Inputs 




FUNCTION TABLE^^) 



Inputs 


Data l/0<^' 


Operation or Function 


G 


DIR 


CPAB 


CPBA 


SAB 


SBA 


Ai-As 


B1-B8 


IDT54/74FCT646 


H 
H 


X 
X 


HorL 

t 


HorL 

t 


X 
X 


X 
X 


Input 


Input 


Isolation 

Store A and B Data 


L 
L 


L 

L 


X 
X 


X 

HorL 


X 
X 


L 

H 


Output 


Input 


Real-Time B Data to A Bus 
Stored B Data to A Bus 


L 
L 


H 
H 


X 

HorL 


X 
X 


L 
H 


X 
X 


Input 


Output 


Real-Time A Data to B Bus 
Stored A Data to B Bus 



NOTES: _ 2536tbl02 

1 . The data output functions may be enabled or disabled by various signals at the G or DIR inputs. Data input functions are always enabled, i.e., data at 
the bus pins will be stored on every LOW-to-HlGH transition on the clock inputs. 

2. H = HIGH, L= LOW, X = Don't Care, t=LOW-to-HIGH Transition. 



6.45 



IDT54/74FCT646/A/C 

FAST CMOS OCTAL TRANSCEIVER/REGISTER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



BUS 
A 





DIR G CPAB CPBA SAB 
L L X XX 



SBA 
L 



DIR G CPAB CPBA SAB SBA 
H L X XL X 



REAL-TIME TRANSFER 
BUS B TO BUS A 



REAL-TIME TRANSFER 
BUS A TO BUS B 



BUS 
A 



BUS 
B 



BUS 
A 



A 
V 



BUS 
B 




DIR G CPAB CPBA SAB SBA 

H L f X XX 

L L X f X X 

X H f f X X 

STORAGE FROM 
A AND/OR B 



DIR'^* G CPAB CPBA SAB 
L L X HorL X 
H L H or L X H 

TRANSFER STORED 
DATA TO A AND/OR B 



SBA 
H 
X 



NOTE: 

1 . Cannot transfer data to A bus and B bus simultaneously. 
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IDT54/74FCT646/A/C 

FAST CMOS OCTAL TRANSCEIVER/REGISTER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



ABSOLUTE MAXIMUM RATINGS^^^ 



Symbol 


Rating 


Commercial 


Military 


Unit 


Vterm^^J 


Terminal Voltage 
with Respect 
toGND 


-0.5 to +7.0 


-0.5 to +7.0 


V 


Vterm(3) 


Terminal Voltage 
with Respect 
toGND 


-0.5 to Vcc 


-0.5 to Vcc 


V 


Ta 


Operating 
Temperature 


to +70 


-55 to +125 


°c 


Tbias 


Temperature 
Under Bias 


-55 to +125 


-65 to +135 


°c 


TSTG 


Storage 
Temperature 


-55 to +125 


-65 to +150 


°c 


PT 


Power Dissipation 


0.5 


0.5 


w 


lOUT 


DC Output Current 


120 


120 


mA 



NOTES: 



Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification Is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. No terminal voltage 
may exceed Vcc by +0.5V unless otherwise noted. 
Inputs and Vcc terminals only. 
Outputs and I/O terminals only. 



CAPACITANCE (Ta = +25°C, f = 1 .OMHz) 



Symbol 


Parameter^'*' 


Conditions 


Typ. 


Max. 


Unit 


CiN 


Input Capacitance 


ViN = ov 


6 


10 


PF 


Ci/o 


I/O Capacitance 


VOUT = OV 


8 


12 


PF 



NOTE: 2536 tbi 04 

1 . This parameter is measured at characterization but not tested. 



DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 

Following Conditions Apply Unless Othenwise Specified: Vlc = 0.2\/; Vhc = Vcc- 0.2V 
Commercial: Ta = 0°C to +70°C, Vcc = 5.0V ± 5%; Military: Ta = -55°C to +1 25°C, Vcc ■ 



5.0V ±10% 



Symbol 


Parameter 


Test Condltlons<^> 


Min. 


Typ.(2) 


Max. 


Unit 


VlH 


Input HIGH Level 


Guaranteed Logic HIGH Level 


2.0 


— 


— 


V 


VIL 


Input LOW Level 


Guaranteed Logic LOW Level 


— 


— 


0.8 


V 


IIH 


Input HIGH Current 
(Except I/O pins) 


Vcc = Max. 


Vi = Vcc 


— 


— 


5 


ma 


Vi = 2.7V 


— 


— 


5(^) 


IlL 


Input LOW Current 
(Except I/O pins) 


Vi = 0.5V 


— 


— 


-5^*) 


Vi = GND 


— 


— 


-5 


llH 


Input HIGH Current 
(I/O pins only) 


Vcc = Max. 


VioVcc 


— 


— 


15 


HA 


Vi = 2.7V 


— 


— 


I5W 


IlL 


Input LOW Current 
(I/O pins only) 


Vi = 0.5V 


— 


— 


-I5W 


VI = GND 


— 


— 


-15 


VIK 


Clamp Diode Voltage 


Vcc=Min., In =-18mA 


■— 


-0.7 


-1.2 


V 


los 


Short Circuit Current 


Vcc=Max.(3\Vo = GND 


-60 


-120 


— 


mA 


VOH 


Output HIGH Voltage 


Vcc = 3V, ViN = Vlc or Vhc, Ioh = -32mA 


Vhc 


Vcc 


— 


V 


Vcc = Min. 
ViN = ViH or Vil 


lOH =-300|iA 


Vhc 


Vcc 


■ — 


loH = -12mA MIL 


2.4 


4.0 


— 


lOH =-15mAC0M'L. 


2.4 


4.0 


— 


Vol 


Output LOW Voltage 


Vcc = 3V, ViN - Vlc or Vhc, Iol = 300nA 


— 


GND 


Vlc 


V 


Vcc = Min. 
ViN» ViHor Vil 


lOL = 300|iA 


— 


GND 


VLC(^) 


lOL = 48mA MIL. 


— 


0.3 


0.55 


Iol = 64mA COM'L. 


— 


0.3 


0.55 



NOTES: 

1 . For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at Vcc • 5.0V, +25°C ambient and maximum loading. 

3. Not more than one output should be shorted at one time. Duration of the short circuit test should not exceed one second. 

4. This parameter is guaranteed but not tested. 
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IDT54/74FCT646/A/C 

FAST CMOS OCTAL TRANSCEIVER/REGISTER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



POWER SUPPLY CHARACTERISTICS 

Vlc = 0.2V; Vhc = Vcc - 0.2V 



Symbol 


Parameter 


Test Conditlons<^> 


MIn. 


Typ.<^> 


Max. 


Unit 


Ice 


Quiescent Power Supply Current 


Vcc = Max. 

ViN ^ Vhc; Vin <. Vlc 


— 


0.2 


1.5 


mA 


Alec 


Quiescent Power Supply Current 
TTL Inputs HIGH 


Vcc = Max. 
Vin = 3.4V(3) 


— 


0.5 


2.0 


mA 


ICCD 


Dynamic Power Supply Current''*^ 


Vcc = Max. 
Outputs Open 
G = DIR = GND 
One Input Toggling 
50% Duty Cycle 


Vin s Vhc 
Vin <, Vlc 




0.15 


0.25 


mA/MHz 


Ic 


Total Power Supply Current^^^ 


Vcc = Max. 
Outputs Open 
fcp = 10MHz 
50% Duty Cycle 
G = DIR = GND 
One Bit Toggling 
at fi = 5MHz 
50% Duty Cycle 


Vin s Vhc 
Vin <, Vlc 
(FCT) 




1.7 


4.0 


mA 


Vin = 3.4V 
ViN = GND 




2.2 


6.0 


Vcc = Max. 
Outputs Open 
fcp = 10MHz 
50% Duty Cycle 
G = DIR = GND 
Eight Bits Toggling 
at fi = 5MHz 
50% Duty Cycle 


Vin s Vhc 
Vin <. Vlc 
(FCT) 




7.0 


12.8(5) 


Vin = 3.4V 
Vin = GND 




9.2 


21.8(5) 



NOTES: 

1 . For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at Voc = 5.0V, +25°C ambient. 

3. Per TTL driven input (Vin = 3.4V); all other inputs at Vcc or GND. 

4. This parameter Is not directly testable, but Is derived for use In Total Power Supply calculations. 

5. Values for these conditions are examples of the Ice formula. These limits are guaranteed but not tested. 

6. IC - IQUIESCENT + llNPUTS + iDYNAMIC 

Ic " Ice + Alee DhNt + lecD (fep/2 + fiNi) 

Ice ~ Quiescent Current 

Alec = Power Supply Current for a TTL High Input (Vin = 3.4V) 

Dm = Duty Cycle for TTL Inputs High 

Nt = Number of TTL Inputs at Dh 

lecD - Dynamic Current Caused by an Output Transition Pair (HLH or LHL) 

fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices) 

fi = Input Frequency 

Ni = Number of Inputs at fi 

All currents are In milllamps and all frequencies are in megahertz. 
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IDT54/74FCT646/A/C 

FAST CMOS OCTAL TRANSCEIVER/REGISTER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



SWITCHING CHARACTERISTICS OVER OPERATING RANGE 



Symbol 


Parameter 


Condltlon<^) 


54/74FCT646 


54/74FCT646A 


54/74FCT646C 


Unit 


Com'!. 


MIL 


Com'l. 


MM. 


Com'l. 


MIL 


Mln.(2) 


Max. 


Mln.(2) 


Max. 


Min.(2) 


Max. 


Mln.(2) 


Max. 


Mln.(2) 


Max. 


Mln.W 


Max. 


tPLH 
tPHL 


Propagation 
Delay 
Bus to Bus 


CL = 50pF 
RL=500n 


2.0 


9.0 


2.0 


11.0 


2.0 


6.3 


2.0 


7.7 


1.5 


5.4 


1.5 


6.0 


ns 


tPZH 
tPZL 


Output Enable 
TimeG, DIRto 
Bus 


2.0 


14.0 


2.0 


15.0 


2.0 


9.8 


2.0 


10.5 


1.5 


7.8 


1.5 


8.9 


ns 


tPHZ 
tPLZ 


Output Disable 
TimeG, DIRto 
Bus 


2.0 


9.0 


2.0 


11.0 


2.0 


6.3 


2.0 


7.7 


1.5 


6.3 


1.5 


7.7 


ns 


tPLH 
tPHL 


Propagation 
Delay Clock 
to Bus 


2.0 


9.0 


2.0 


10.0 


2.0 


6.3 


2.0 


7.0 


1.5 


5.7 


1.5 


6.3 


ns 


tPLH 
tPHL 


Propagation 
Delay SBA or 
SAB to Bus 


2.0 


11.0 


2.0 


12.0 


2.0 


in 


2.0 


8.4 


1.5 


6.2 


1.5 


7.0 


ns 


tsu 


Set-up Time 
HIGH or LOW 
Bus to Clock 


4.0 


" 


4.5 


" 


2.0 


~ 


2.0 


" 


2.0 


" 


2.0 


' 


ns 


tH 


Hold Time 
HIGH or LOW 
Bus to Clock 


2.0 




2.0 




1.5 




1.5 




1.5 




1.5 




ns 


tw 


Clock Pulse 
Width HIGH or 
LOW 


6.0 


" 


6.0 


" 


5.0 


' 


5.0 




5.0 




5.0 




ns 



NOTES: 

1. See test circuit and waveforms. 

2. Minimum limits are guaranteed but not tested on Propagation Delays. 
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Integrated Device Technology, Inc. 



HIGH-PERFORMANCE 
CMOS BUS INTERFACE 
REGISTERS 



IDT54/74FCT821A/B/C 
IDT54/74FCT823A/B/C 
IDT54/74FCT824A/B/C 
IDT54/74FCT825A/B/C 



FEATURES: 

• Equivalent to AMD's Am29821 -25 bipolar registers in 
pinout/function, speed and output drive over full tem- 
perature and voltage supply extremes 

• IDT54/74FCT821A/823A/824A/825A equivalent to 
FAST™ speed 

. IDT54/74FCT821 B/823B/824B/825B 25% faster than 
FAST 

• IDT54/74FCT821 C/823C/824C/825C 40% faster than 
FAST 

• Buffered co mmon Clock Enable (EN) and asynchronous 
Clear input (CLR) 

• lOL = 48mA (commercial) and 32mA (military) 

• Clamp diodes on all inputs for ringing suppression 

• CMOS power levels (1 mW typ. static) 

• TTL input and output compatibility 

• CMOS output level compatible 

• Substantially lower input current levels than AMD's 
bipolar Am29800 series (5^lA max.) 

• Product available in Radiation Tolerant and Radiation 
Enhanced versions 

• Military product compliant to MIL-STD-883, Class B 



DESCRIPTION: 

The IDT54/74FCT800 series is built using advanced 
CEMOS™, a dual metal CMOS technology. 

The IDT54/74FCT820 series bus interface registers are 
designed to eliminate the extra packages required to buffer 
existing registers and provide extra data width for wider ad- 
dress/data paths or buses carrying parity. The IDT54/ 
74FCT821 are buffered, 10-bit wide versions of the popular 
'374 function. The IDT54/74FCT823 and IDT54/74FCT824 
are 9- bit wid e buffered registers with Clock Enable (EN) and 
Clear (CLR) - ideal for parity bus interfacing in high-perform- 
ance microprogrammed systems. The IDT54/74FCT825 are 
8-bit buffered registers with all the '823 controls plus multiple 
enables (OEi, OE2, OE3) to allow multiuser control of the 
interface, e.g., CS, DMA and RD/WR. They are ideal for use 
as an output port requiring HIGH Iol/Ioh. 

All of the IDT54/74FCT800 high-performance interface 
family are designed for high-capacitance load drive capability, 
while providing low-capacitance bus loading at both inputs 
and outputs. All inputs have clamp diodes and all outputs are 
designed for low-capacitance bus loading in high-impedance 
state. 



FUNCTIONAL BLOCK DIAGRAMS 
IDT54/74FCT821 7823/825 



CLR 




CEMOS is a trademari? of Integrated Device Technology, Inc. 
FAST is a trademark of National Semiconductor Co. 



2608 cnv* 01 



IDT54/74FCT824 



CLR 




MILITARY AND COMMERCIAL TEMPERATURE RANGES 



MAY 1992 



61992 Integrated Device Technology, Inc. 
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IDT54/74FCT821 /823/824/825A/B/C 

HIGH-PERFORMANCE CMOS BUS INTERFACE REGISTERS 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



PIN CONFIGURATIONS 
IDT54/74FCT821 10-BIT REGISTER 



LOGIC SYMBOLS 



OECH " ^24pVcc 

Do [12 23Z1Y0 

D1[I3 22Z]Y1 

D2C:4 P24-1 21 Z1Y2 
D3C5 D24-1 20 ^Y3 
D4CI6 E24-1 19 3IY4 
D5C7 & 18::]Y5 
Dec 8 S024-2 17^ Ye 
D7[I9 16 ^Y7 

Da [I 10 15I]Y8 

DgCn 14ZJY9 

GND[::i2 i3i:cp 



INDEX 



DIP/SOIC/CERPACK 
TOP VIEW 



Q Q b Z > > >- 



D2:i:]5 



D3 
D4 

NC 

D5 
D6 
D7 



I I I I I I j I I I I I I ■ 

y'3"2''Y282726 



:]6 
-jr 

:]8 
:::9 
:]io 
111 



L28-1 



25 c; 
24 [: 

23 [; 
22 [I 

21 c: 

20 [" 

i9c: 




Q O Q. ^ ^ 
2 Z O -^ >" 

CD 

LCC 
TOP VIEW 



Y2 
Y3 
Y4 

NC 

Y5 

Ye 

Y7 



10 



CP 






CP 



IDT54/74FCT823/824 9-BIT REGISTERS 



OECI 

DoC 

Die 

D2c: 

D3[;; 



D4[l6 S024-2 19 ^Y4 



DsC 
Dec 
D7|Z 
DSC 10 

cmcii 

GND ^ 12 



P24-1 
D24-1 



24 Zl Vcc 
23 I]Yo 
22I]Y1 
21 I]Y2 
20::]Y3 



& 
E24-1 



INDEX 



18::]Y5 
17 3 Ye 
16 ^Y7 
15Z]Y8 

13I]CP 



DIP/SOIC/CERPACK 
TOP VIEW 



D2 

D3 
D4 

NC 

D5 

De 

D7 



;]5 
36 
F 
]8 
]9 
310 

:]ii 



Q q|0 Z >>->- 

I I 11 I I II I I I I 11 
Vs ^^282726 



L28-1 



25 [I 
24[-' 

23 ci: 
22 c: 
21 c: 
2or 
19[:: 



Y2 
Y3 
Y4 

NC 
Y5 
Ye 

Y7 



. 12131415161718 . 

lO C3 

LCC 
TOP VIEW 



9 



CP 

m 

CLR 
DE 



Q 
CP EN CLR 



^ 



9 



IDT54/74FCT825 8-BIT REGISTER 



OEl CI 
OE2C2 

Does 

D1 [14 

D2[I5 

D3C6 

D4C7 

D5Q8 S024-2 i7pY5 

De[::9 16::] Ye 

_D7[:;i0 15Z1Y7 

CLR [111 14 HEN 

GND[::i2 13HCP 



P24-1 

D24-1 

E24-1 

& 



24 H Vcc 

23I10E3 

22Z]Yo 

2i::3Yl 

2OHY2 

19Z1Y3 

18I1Y4 



INDEX 



DIP/SOIC/CERPACK 
TOP VIEW 




loo ' 
LCC 
TOP VIEW 
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HIGH-PERFORMANCE CMOS BUS INTERFACE REGISTERS 
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PRODUCT SELECTOR GUIDE 





Device 




10-Blt 


9-Bit 


8-Bit 


Non-inverting 


54/74FCT821A/B/C 


54/74FCT823A/B/C 


54/74FCT825A/B/C 


Inverting 




54/74FCT824A/B/C 





PIN DESCRIPTION 



Name 


I/O 


Description 


Dl 


1 


The D flip-flop data inputs. 


CLR 


1 


For botli Inverting and non-Inverting 
registers, whien the clear Input Is LOW 
and OE Is LOW, the Qi outputs are 
LOW. When the clear Input is HIGH, 
data can be entered into the register. 


CP 


1 


Clock Pulse for the Register; enters 
data Into the register on the LOW-to- 
HIGH transition. 


Yl.Yl 





The register three-state outputs. 


EN 


1 


Clocl< Enable. When the clocl< enable 
is LOW, data on the Di input Is 
transferred to the Qi output on the 
LOW-to-HIGH clock transition. When 
the clock enable Is HIGH, the Qi 
outputs do not change state, 
regardless of the data or clock Input 
transitions. 


OE 


1 


Output Control. When the OE Input is 
HIGH, the Yi outputs are In the high 
Impedance state. When the OE input is 
LOW, the TRUE register data is 
present at the Yi outputs. 



FUNCTION TABLE^^> 
IDT54/74FCT821/823/825 



inputs 


Interna!/ 
Outputs 


Function 


OE 


CLR 


EN 


Dl 


CP 


Qi 


Yi 


H 


H 


L 


L 


t 


L 


Z 


HighZ 


H 


H 


L 


H 


t 


H 


Z, 




H 


L 


X 


X 


X 


L 


z 


Clear 


L 


L 


X 


X 


X 


L 


L 




H 


H 


H 


X 


X 


NC 


Z 


Hold 


L 


H 


H 


X 


X 


NC 


NC 




H 


H 


L 


L 


t 


L 


Z 


Load 


H 


H 


L 


H 


t 


H 


z 




L 


H 


L 


L 


t 


L 


L 




L 


H 


L 


H 


t 


H 


H 





NOTE: 2608tbl02 

1 . H = HIGH, L = LOW, X = Don't Care, NC = No Change, T = LOW-to-HIGH 
Transition, Z = High Impedance 



FUNCTION 


TABLE<^) 










IDT54/74FCT824 








inputs 


Internal/ 
Outputs 


Function 


OE 


CLR 


EN 


Dl 


CP 


Qi 


Yl 


H 


H 


L 


L 


T 


H 


Z 


HIghZ 


H 


H 


L 


H 


t 


L 


Z 




H 


L 


X 


X 


X 


L 


z 


Clear 


L 


L 


X 


X 


X 


L 


L 




H 


H 


H 


X 


X 


NC 


z 


Hold 


L 


H 


H 


X 


X 


NC 


NC 




H 


H 


L 


L 


T 


H 


■ z 


Load 


H 


H 


L 


H 


t 


L 


z 




L 


H 


L 


L 


T 


H 


H 




L 


H 


L 


H 


t 


L 


L 






NOTE: . 2608tbl03 

1 . H = HIGH, L = LOW, X = Don't Care, NC = No Change, T = LOW-to- > 
HIGH Transition, Z = High Impedance 
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IDT54/74FCT821/823/824/825A/B/C 

HIGH-PERFORMANCE CMOS BUS INTERFACE REGISTERS 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



ABSOLUTE MAXIMUM RATINGS(^> 



CAPACITANCE (Ta = +25°C, f = 1 .OMHz) 



Symbol 


Ratlna 


Commercial 


Mllitarv 


Unit 


VTERm(2) 


Terminal Voltage 
with Respect to 
GND 


-0.5 to +7.0 


-0.5 to +7.0 


V 


VTERm(3) 


Terminal Voltage 
with Respect to 
GND 


-0.5 to Vcc 


-0.5 to Vcc 


V 


Ta 


Operating 
Temperature 


to +70 


-55 to +125 


°c 


Tbias 


Temperature 
Under Bias 


-55 to +125 


-65 to +135 


°c 


TSTG 


Storage 
Temperature 


-55 to +125 


-65 to +150 


°c 


PT 


Power Dissipation 


0.5 


0.5 


w 


lour 


DC Output 
Current 


120 


120 


mA 



Symbol 


Parameter^'') 


Conditions 


Tvp. 


Max. 


Unit 


GIN 


Input 
Capacitance 


VIN = OV 


6 


10 


pF 


COUT 


Output 
Capacitance 


VOUT=OV 


8 


12 


PF 



NOTE: 2608tbl05 

1 . This parameter is measured at characterization but not tested. 



NOTES: 2608tbI04 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification Is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. No terminal voltage 
may exceed Vcc by +0.5V unless othenwise noted. 

2. Input and Vcc terminals only. 

3. Outputs and I/O terminals only. 

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 

Following Conditions Apply Unless Othenwise Specified: Vlo = 0.2V; Vhc = Vcc - 0.2V 
Commercial: Ta = 0°C to +70°C, Vcc = 5.0V ± 5%; Military: Ta = -55°C to +125°C, Vcc= 5.0V ± 10% 



Symbol 


Parameter 


Test Conditions(i) 


iUlln. 


TYp.(2) 


IVIax. 


Unit 


VlH 


Input HIGH Level 


Guaranteed Logic HIGH Level 


2.0 


— 


— 


V 


VIL 


Input LOW Level 


Guaranteed Logic LOW Level 


— 


— 


0.8 


V 


ilH 


Input HIGH Current 


Vcc o Max. 


Vi = Vcc 


— 


— 


5 


iiA 


Vl = 2.7V 


— 


— 


5W 


IlL 


Input LOW Current 


Vi = 0.5V 


— 


— 


-5(4) 


Vl = GND 


— 


— 


-5 


lOZH 


Off State (High Impedance) 
Output Current 


Vcc = IVIax. 


Vo = Vcc 


— 


— 


10 


^lA 


Vo = 2.7V 


— 


— 


10(4) 


lOZL 


Vo=0.5V 


— 


— 


-10(4) 


Vo = GND 


— 


— 


-10 


VIK 


Clamp Diode Voltage 


Vcc = Min., In = -18mA 


— 


-0.7 


-1.2 


V 


Ids 


Short Circuit Current 


Vcc = Max.(3),Vo=GND 


-75 


-120 


— 


mA 


VOH 


Output HIGH Voltage 


Vcc = 3V, ViN = Vlc or Vhc, Ioh = -32nA 


Vhc 


Vcc 


— 


V 


Vcc = Min. 
ViN = ViH or ViL 


Ioh = -300|iA 


Vhc 


Vcc 


— 


Ioh = -15mA MIL. 


2.4 


4.3 


— 


Ioh = -24mA COM'L. 


2.4 


4.3 


— 


Vol 


Output LOW Voltage 


Vcc = 3V, ViN = Vlc or Vhc, Igl = 300nA 


— 


GND 


Vlc 


V 


Vcc = Min. 
ViN = ViH or ViL 


lOL = 300n,A 


— 


GND 


Vlc(4) 


Igl = 32mA MIL. 


— ' 


0.3 


0.5 


Igl = 48mA COM'L. 


— 


0.3 


0.5 



NOTES: 

1 . For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at Vcc •> 5.0V, +25°C ambient and maximum loading. 

3. Not more than one output should be shorted at one time. Duration of the short circuit test should not exceed one second. 

4. This parameter is guaranteed but not tested. 
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IDT54/74FCT821 /823/824/825A/B/C 

HIGH-PERFORMANCE CMOS BUS INTERFACE REGISTERS 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



POWER SUPPLY CHARACTERISTICS 

Vlc = 0.2V; Vhc = Vcc - 0.2V 



Svmbol 


Parameter 


Test Conditlons<^) 


MIn. 


TYp.(2) 


Max. 


Unit 


Ice 


Quiescent Power Supply Current 


Vcc = Max. 
Vin^Vhc; Vin^Vlc 


— 


0.2 


1.5 


mA 


Alee 


Quiescent Power Supply Current 
TTL Inputs HIGH 


Vcc = Max. 
ViN = 3.4V(3) 


— 


0.5 


2.0 


mA 


ICCD 


Dynamic Power Supply 
Currentt'') 


Vcc = Max. 
Outputs Open 
OE-EN = GND 
One Input Toggling 
50% Duty Cycle 


ViN ^ Vhc 

ViN <. Vlc 




0.15 


0.25 


mA/ 
MHz 


Ic 


Total Power Supply Current(^) 


Vcc = Max. 
Outputs Open 
fcp = 10MHz 
50% Duty Cycle 
OE = EN = GND 
One Bit Toggling 
at f i = 5MHz 
50% Duty Cycle 


VinsVhc 
ViN ^ Vlc 
(FCT) 




1.7 


4.0 


mA 


ViN =3.4V 
ViN =GND 




2.2 


6.0 


Vcc = Max. 
Outputs Open 
fcp = 10MHz 
50% Duty Cycle 
OE = EN = GND 
Eight Bits Toggling 
at f i = 2.5MHz 
50% Duty Cycle 


ViN s Vhc 
ViN <, Vlc 
(FCT) 




4.0 


7.8(5) 


ViN = 3.4V 
ViN = GND 




6.2 


16.8(5) 



NOTES: 

1 . For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at Vcc = 5.0V, +25°C ambient. 

3. Per TTL driven input (ViN= 3.4V); all other inputs at Vcc or GND. 

4. This parameter is not directly testable, but is derived for use In Total Power Supply Calculations. 

5. Values for these conditions are examples of the Ice formula. These limits are guaranteed but not tested. 

6. IC = IQUIESCENT + I INPUTS + IDYNAMIC 

Ic = Ice + Alec DhNt + IccD (fcp/2 + fiNi) 

Ice = Quiescent Current 

Alec = Power Supply Current for a TTL High Input (Vin = 3.4V) 

Dh = Duty Cycle for TTL Inputs High 

Nt = Number of TTL Inputs at Dh 

lecD = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 

fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices) 

fi = Input Frequency 

Ni = Number of Inputs at fi 

All currents are in milliamps and all frequencies are in megahertz. 
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IDT54/74FCT821 /823/824/825A/B/C 

HIGH-PERFORMANCE CMOS BUS INTERFACE REGISTERS 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



SWITCHING CHARACTERISTICS OVER OPERATING RANGE 


















Parameter 


Description 


Tost 
Condltlons(i) 


IDT54/74FCT821A/ 
823A/824A/825A 


IDT54/74FCT821B/ 
823B/824B/825B 


IDT54/74FCT821C/ 
823082408250 


Unit 


Com'l. 


Mil. 


Com'l. 


Mil. 


Com'l, 


Mil. 


Min.» 


Max. 


Mln.« 


Max. 


Mln.W 


Max. 


Mln.<' 


Max. 


Mln.<^ 


Max. 


Min.« 


Max. 


tPLH^ 
tPHL 


Propagation Delay 
OP to Y 1 (OE = LOW) 


Cl = SOpF 

RL = soon 


— 


10.0 


— 


11.S 


— 


7.5 


— 


8.5 


— 


6.0 


— 


7.0 


ns 


Cl = 300pF(3) 
Rl = soon 


— 


20.0 


— 


20.0 


— 


15.0 


— 


16.0 


— 


12.5 


— 


13.5 


tsu 


Set-up Time HIGH or LOW 
DitoCP 


Cl = SOpF 
Rl = soon 


4.0 


— 


4.0 


— 


3.0 


— 


3.0 


— 


3.0 


— 


3.0 


— 


ns 


tH 


Hold Time HIGH or LOW 
D 1 to OP 


2.0 


— 


2.0 


— 


1.5 


— 


1.S 


— 


1.5 


— 


1.5 


— 


ns 


tsu 


Set-up Time HIGH or LOW 
ENtoCP- 


4.0 


— 


4.0 


— 


3.0 


— 


3.0 


— 


3.0 


— 


3.0 


— 


ns 


tH 


Hold Time HIGH or, LOW 
EN to OP 


2.0 


— 


2.0 


— 





— 





— 





— 





— 


ns 


tPHL 


Propagation Delay, CLR to 
Yi 


— 


14.0 


— 


15.0 


— 


9.0 


— 


9.5 


— 


8.0 


— 


8.5 


ns 


tREM 


Recovery Time CLR to OP 


6.0 


— 


7.0 


— 


6.0 


— 


6.0 


— 


6.0 


— 


6.0 


— 


ns 


tw 


CP Pulse Width 
HIGH or LOW 


7.0 


— 


7.0 


— 


6.0 


— 


6.0 


— 


6.0 


— 


6.0 


— 


ns 


tw 


CLR Pulse Width 
LOW 


6.0 


— 


7.0 


— 


6.0 


— 


6.0 


— 


6.0 


— 


6.0 


— 


ns 


tPZH 

tPZL 


Output Enable Time OE 
to Yi 


Cl = SOpF 
Rl = soon 


— 


12.0 


— 


13.0 


— 


8.0 


— 


9.0 


— 


7.0 


— 


8.0 


ns 


Cl = 300pF(3) 

Rl = soon 


— 


23.0 


— 


25.0 


— 


1S.0 


— 


16.0 


— 


12.5 


— 


13.5 


tPHZ 
tPLZ 


Output Disable Time OE 
toYi 


Cl = 5pF(3) 
Rl = soon 


— , 


7.0 


— 


8.0 


— 


6.5 


— 


7.0 


— 


6.2 


— 


6.2 


ns 


Cl = SOpF 

Rl = soon 


— 


8.0 


— 


9.0 


— 


7.5 


— 


8.0 


— 


6.5 


— 


6.5 



NOTES: 

1 . See test circuit and waveforms. 

2. Minimum limits are guaranteed but not tested on Propagation 

3. This parameter is guaranteed but not tested. 



Delays. 
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1.) 

Integrated Device Technology, Inc. 




HIGH-PERFORMANCE IDT54/74FCT827A 
CMOS BUFFERS IDT54/74FCT827B 

IDT54/74FCT827C 



FEATURES: 

• Faster than AMD's Am29827 series 

• Equivalent to AMD's Am29827 bipolar buffers in pinout/ 
function, speed and output drive over full temperature 
and voltage supply extremes 

• IDT54/74FCT827A equivalent to FAST™ 

• IDT54/74FCT827B 35% faster than FAST 
. IDT54/74FCT827C 45% faster than FAST 

• loL = 48mA (commercial), and 32mA (military) 

• Clamp diodes on all inputs for ringing suppression 

• CMOS power levels (1 mW typ. static) 

• TTL input and output level compatible 

• CMOS output level compatible 

• Substantially lower input current levels than AMD's 
bipolar Am29800 series (5^lA max.) 

• Product available in Radiation Tolerant and Radiation 
Enhanced versions 

• Military product compliant to MIL-STD-883, Class B 



DESCRIPTION: 

The IDT54/74FCT800 series is built using advanced 
CEMOS™, a dual metal CMOS technology. 

The IDT54/74FCT827A/B/C 10-bit bus drivers provide 
high-performance bus interface buffering for wide data/ 
address paths or buses carrying parity. The 1 0-bit buffers 
have NAND-ed output enables for maximum control flexibility. 

All of the IDT54/74FCT800 high-performance interface 
family are designed for high-capacitance load drive capability, 
while providing low-capacitance bus loading at both inputs 
and outputs. All inputs have clamp diodes and all outputs are 
designed for low-capacitance bus loading in high-impedance 
state. 




Ys 



Y6 



A-i/^/ViZViAnAiZViZ^AnAn 




Y9 




Do 



D1 



D2 



D3 



D4 



D5 



D6 



D7 



Da 



D9 OEi 0E2 

2609 dtw 01 



PRODUCT SELECTOR GUIDE 




10-Bit Buffer 


Non-inverting 


IDT54/74FCT827A/B/C 



CEMOS is a trademark of Integrated Device Technology, Inc. 
FAST is a trademark of National Semiconductor Co. 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



MAY 1992 



©1992 Integrated Device Technology, Inc. 
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IDT54/74FCT827A/B/C 
HIGH-PERFORMANCE CMOS BUFFERS 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



PIN CONFIGURATIONS 



LOGIC SYMBOL 



0E1CII 

Do [I 2 

Di n: 3 

Da [14 
D3[^5 
D4 C 6 
D5[Z7 



P24-1 

D24-1 

E24-1 

& 

DeRs S024-2 lyHve 

D7C9 16;:3Y7 

Da [110 15I]Yb 

D9[I11 14I]\V 

GND[;^12 13POE2 



24 U Vcc 

23::3Yo 

22Z1Y1 

21 I]Y2 

20 ^Y3 

19ZIY4 

18Z1Y5 



INDEX 




Yo-9 



DIP/CERPACK/SOIC 
TOP VIEW 



LOO 
TOP VIEW 



PIN DESCRIPTION 



Name 


I/O 


Description 


OEi 


1 


When both are LOW, the outputs are 
enabled. When either one or both are 
HIGH, the outputs are High Z. 


Di 


1 


10-bit data input. 


Yi 





1 0-bit data output. 



ABSOLUTE MAXIMUM RATINGS^^^ 



Symbol 


Ratinq 


Commercial 


Mllltarv 


Unit 


VTERM(2) 


Terminal Voltage 
with Respect to 
GND 


-0.5 to +7.0 


-0.5 to +7.0 


V 


Vterm(3) 


Terminal Voltage 
with Respect to 
GND 


-0.5 to Vcc 


-0.5 to Vcc 


V 


Ta 


Operating 
Temperature 


to +70 


-55 to +125 


°c 


Tbias 


Temperature 
Under Bias 


-55 to +125 


-65 to +135 


°c 


TSTG 


Storage 
Temperature 


-55 to +125 


-65 to +150 


°c 


PT 


Power Dissipation 


0.5 


0.5 


w 


lOUT 


DC Output 
Current 


120 


120 


mA 



NOTES: 2609tbl04 

1. stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those Indicated In the operational sections of this 
specification Is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. No terminal voltage 
may exceed Vcc by +0.5V unless othen/vise noted. 

2. Input and VCC terminals only. 

3. Outputs and I/O terminals only. 



FUNCTION TABLE^^) 




Inputs 


Output 


Function 


OE1 OE2 Di 


Yl 


L L L 
L L H 


L 
H 


Transparent 


H X X 
X H X 


Z 
Z 


Three-State 



2609tbio2 NOTE: 



1. H = HIGH, L = LOW, X = Don't Care, Z = High Impedance 



CAPACITANCE {TA = 


+25°C,f = 1.0MHz) 






Symbol 


Parameter^'') 


Conditions 


Tvp. 


Max. 


Unit 


CiN 


Input 
Capacitance 


ViN = ov 


6 


10 


PF 


COUT 


Output 
Capacitance 


VouT = ov 


8 


12 


PF 



NOTE: 

1 . This parameter is measured at characterization but not tested. 
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IDT54/74FCT827A/B/C 
HIGH-PERFORMANCE CMOS BUFFERS 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 

Following Conditions Apply Unless Otherwise Specified: Vlc = 0.2V; Vho = Vcc- 0.2V 
Commercial: Ta = 0°C to H-yO'C, Vcc = 5.0V ± 5%; Military: Ta = -55^C to +125°C, Vcc= 5.0V ±10% 



SYmbol 


Parameter 


Test Conditions^) 


MIn. 


TVP.<2) 


Max. 


Unit 


VlH 


Input HIGH Level 


Guaranteed Logic HIGH Level 


2.0 


— . 


: — 


V 


VIL 


Input LOW Level 


Guaranteed Logic LOW Level 


— 


— :.' 


0.8 


V 


llH 


Input HIGH Current 


Vcc = Max. 


Vi = Vcc 


— ■ 


— 


5 


ha 


Vi = 2.7V 


— 


— 


5(4) 


IlL 


Input LOW Current 


Vi = 0.5V 


— 


— 


-5(4) 


Vi = GND 


— 


— 


-5 


lOZH 


Off State (High Impedance) 
Output Current 


Vcc = Max. 


Vo = Vcc 


— 


■ — 


10 


ha 


Vo = 2.7V 


— 


— 


10(4) 


lOZL 


Vo = 0.5V 


— 


— 


-10(4) 


Vo = GND 


— 


— 


-10 


VIK 


Clamp Diode Voltage 


Vcc = Min., lN = -18mA 


— 


-0.7 


-1.2 


V 


Ids 


Short Circuit Current 


Vcc = Max.(3),Vo=GND 


-75 


-120 


: — 


mA 


VOH 


Output HIGH Voltage 


Vcc = 3V, ViN = Vlc or Vhc, Ioh = -32tiA 


Vhc 


Vcc 


— 


V 


Vcc = Min. 
VlN = ViHorViL 


Ioh = -300|xA 


Vhc 


Vcc 


— 


I0H = -15mA MIL 


2.4 


4.3 


— 


Ioh = -24mA COM'L. 


2.4 


4.3 


— 


Vol 


Output LOW Voltage 


Vcc = 3V, ViN = Vlc or Vhc, Iol = 300nA 


— 


GND 


Vlc 


V 


Vcc = Min. 
ViN = ViH or Vil 


Iol = SOOhA 


— 


GND 


VLC(4) 


loL = 32mA MIL 


— 


0.3 


0.5 


lOL = 48mA COM'L. 


— 


0.3 


0.5 



NOTES: 

1 . For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at Vcc = 5.0V, +25°C ambient and maximum loading. 

3. Not more than one output should be shorted at one time. Duration of the short circuit test should not exceed one second. 

4. This parameter is guaranteed but not tested. 
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IDT54/74FCT827A/B/C 
HIGH-PERFORMANCE CMOS BUFFERS 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



POWER SUPPLY CHARACTERISTICS Vlc = 0.2V; Vhg = Vcc - 0.2V 



Symbol 


Parameter 


Test Conditlons<i) 


MIn. 


TYP.(2) 


Max. 


Unit 


Ice 


Quiescent Power Supply Current 


Vcc = Max. 

ViN s Vhc; Vin ^ Vlc 


— 


0.2 


1.5 


mA 


Alee 


Quiescent Power Supply Current 
TTL Inputs HIGH 


Vcc = Max. 
ViN = 3.4V(3) 


— 


0.5 


2.0 


mA 


ICCD 


Dynamic Power Supply Current^ 


Vcc = Max. 
Outputs Open 
0E1 = OE2 = GND 
One Input Toggling 
50% Duty Cycle 


Vin s Vhc 

Vin <, Vlc 




0.15 


0.25 


mA/ 
MHz 


Ic 


Total Power Supply Current'^) 


Vcc = Max. 
Outputs Open 
fi = 10MHz 
50% Duty Cycle 
OEi = OE2 = GND 
One Bit Toggling 


Vin s Vhc 
Vin ^ Vlc 
(FCT) 


— 


1.7 


4.0 


mA 


Vin =3.4V 
Vin =GND 





2.0 


5.0 


Vcc = Max. 
Outputs Open 
fi = 2.5MHz 
50% Duty Cycle 
OEi = OE2 = GND 
Eight Bits Toggling 


Vin s Vhc 
Vin <. Vlc 
(FCT) 


"~ 


3.2 


6.5(5) 


Vin = 3.4V 
Vin = GND 


" 


5.2 


14.5(5) 



NOTES: 

1 . For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at Vcc = 5.0V, +25''C ambient. 

3. Per TTL driven input (Vin = 3.4V); all other inputs at Vcc or GND. 

4. This parameter is not directly testable, but is derived for use in Total Power Supply calculations. 

5. Values for these conditions are examples of the Ice formula. These limits are guaranteed but not tested. 

6. Ic=IQUIESCENT + I inputs + IDYNAMIC 

Ic = Ice + Alec DhNt + IccD (fcp/2 + fiNi) 

Ice = Quiescent Current 

Alee = Power Supply Current for a TTL High Input (Vin = 3.4V) 

Dh = Duty Cycle for TTL Inputs High 

Nt = Number of TTL Inputs at Dh 

IccD - Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 

fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices) 

fi = Input Frequency 

Ni = Number of Inputs at fi 

All currents are in milliamps and all frequencies are in megahertz. 
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IDT54/74FCT827A/B/C 
HIGH-PERFORMANCE CMOS BUFFERS 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



SWITCHING CHARACTERISTICS OVER OPERATING RANGE 


















Parameter 


Description 


Conditions'!) 


IDT54/74FCT827A 


IDT54/74FCT827B 


IDT54/74FCT827C 


Unit 


Com'l. 


MIL 


Com'l. 


Mil. 


Com'l. 


Mil. 


Mln.« 


Max. 


Mln.» 


Max. 


Mln.« 


Max. 


Mln.M 


Max. 


Mln.» 


Max. 


Mln.» 


Max. 


tPLH 
tPHL 


Propagation Delay 
Di to Yi 


Cl = SOpF 
Rl = soon 


i.s 


8.0 


1.5 


9.0 


1.5 


5.0 


1.5 


6.5 


1.5 


4.4 


1.5 


5.0 


ns 


Cl = 300pF(3) 
Rl = soon 


1.5 


15.0 


1.5 


17.0 


1.5 


13.0 


1.5 


14.0 


1.5 


10.0 


1.5 


11.0 


tPZH 
tPZL 


Output Enable Time 
OEitoYi 


Cl = SOpF 
Rl = soon 


1.S 


12.0 


1.5 


13.0 


1.5 


8.0 


1.5 


9.0 


1.5 


7.0 


1.5 


8.0 


ns 


CL = 300pF(3) 

Rl = soon 


1.5 


23.0 


1.5 


25.0 


1.5 


15.0 


1.5 


16.0 


1.5 


14.0 


1.5 


15.0 


tPHZ 
tPLZ 


Output Disable Time 
OEi to Yi 


Cl = 5pF(3) 
Rl = soon 


I.S 


9.0 


1.5 


9.0 


1.5 


6.0 


1.5 


7.0 


1-5 


5.7 


1.5 


6.7 


ns 


Cl = SOpF 

Rl = soon 


1.5 


10.0 


1.5 


10.0 


1.5 


7.0 


1.5 


8.0 


1.5 


6.0 


1.5 


7.0 



NOTES: 

1. See test circuit and waveforms. 

2. Minimum limits are guaranteed but not tested on Propagation Delays. 

3. These parameters are guaranteed but not tested. 
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Intesrated Device Technology, Inc. 



FAST CMOS 
PARITY BUS 
TRANSCEIVER 



IDT54/74FCT833A 
IDT54/74FCT833B 



FEATURES: 

• Equivalent to AMD's Am29833 bipolar parity bus 
transceiver in pinout/function, speed and output drive 
over full temperature and voltage supply extremes 

• High-speed bidirectional bus transceiver for processor- 
organized devices 

• IDT54/74FCT833A equivalent to Am29833A speed and 
output drive 

• IDT54/74FCT833B 30% faster than Am2g833A 

• Buffered direction and three-state controls 

• Error flag with open-drain output 

• lOL = 48mA (commercial) and 32mA (military) 

• TIL input and output level compatible 

• CMOS output level compatible 

• Substantially lower input current levels than Af^D's 
bipolar Am29800 series (5^iA max.) 

• Available in plastic DIP, CERDIP, LCC and SOIC 

• Product available in Radiation Tolerant and Radiation 
Enhanced versions 

• Military product compliant to MIL-STD-883, Class B 



DESCRIPTION: 

The IDT54/74FCT833S are high-performance bus 
transceivers designed for two-way communications. They 
each contain an 8-bit data path from the R (port) to the T (port), 
an 8-bit data path from the T (port) to the R (port), and a 9-bit 
parity checker/generator. The error flag c an be clocked and 
stored in a register and read at the ERR output. The clear 
(CLR) input is used to clea r the erro r flag register. 

The output enables OEt and OEr are used to force the 
port outputs to the high-impedance state so that the device 
can drive bus lines directly. In addition, OEr and OEican be 
used to force a parity error by enabling both lines 
simultaneously. This transmission of inverted parity gives the 
designer more system diagnostic capability. The devices are 
specified at 48mA and 32mA output sink current over the 
commercial and military temperature ranges, respectively. 



FUNCTIONAL BLOCK DIAGRAM 

Rl 




|>>-Hz:> 



ERR 



CLR O 



CEMOS Is a trademaik of Integrated Device Technology, Inc. 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



MAY 1992 



01992 Integrated Device Technology, Inc. 
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IDT54/74FCT833A/B 

FAST CMOS PARITY BUS TRANSCEIVER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



PIN CONFIGURATIONS 



OEr c 


1 


~\J~ 


24 


3 


Ro C 


2 




23 


3 


R1 C 


3 




22 


3 


R2C 
R3 C 
R4 C 


4 
5 
6 


P24-1 , 

D24-1 , 

S024-2 

& 


21 
20 
19 


3 

3 
3 


R5 C 


7 


E24-1 


18 


3 


R6 C 


8 




17 


3 


R7 C 


9 




16 


3 


ERR C 


10 




15 


3 


CLR C 


11 




14 


3 


GND C 


12 




13 


3 



Vcc 

To 
Ti 
T2 

T3 
14 
T5 
76 
T7 

PARITY 

OEl 

CLK 



DIP/SOIC/CERPACK 
TOP VIEW 



INDEX 

V 



- clLU O 8 o ^ 
DC DCIO Z > H- I- 



R2 
R3 
R4 
NC 
R5 

Re 

R7 



4 3 


2 28 
1 


27 


- > 

26 




:]5 




25 c: 


12 


:]6 






24 c: 


13 


37 

:]8 


L28-1 




23 [: 

22 [■ 


T4 
NC 


:]9 -• 






21 c: 


Is 


:]io 






20 [; 


Te 


:]ii 






19[: 


T7 


12 13 
^^ r—i r— 1 


14 15 16 


17 


18 

n / 





cc M z z-dl^ b 

IujIocd o|Otr 

< 

a. 

LCC 
TOP VIEW 



PIN DESCRIPTION 



ERROR FLAG OUTPUT FUNCTION TABLE^^'^) 



Pin Name 


I/O 


Description 


OEr 


1 


RECEIVE enable input. 


Ri 


I/O 


8-bit RECEIVE data input/output. 


ERR 





Output from fault registers. Register 
detection of odd parity fault on rising clock 
edge (CLK). A registered ERR output 
remains LOW until cleared. Open drain 
output, requires pull up resistor. 


CLR 


1 


Clears the fault register output. 


Tl 


I/O 


8-bit TRANSIVIIT data input/output. 


PARITY 


I/O 


1-bit PARITY output. 


OEt 


1 


TRANSMIT enable input. 


CLK 


1 


External clock pulse input for fault register 
flag. 



Inputs 


Internal 
To Device 


Output 
Pre-State 


Output 


Function 


CLR 


CLK 


Point "P" 


ERRn-1 


ERR 


H 
H 
H 


t 
t 
t 


H 
L 


H 
L 


H 
L 
L 


Sample 

(1's 

Capture) 


L 


— 


— . 


— 


H 


Clear 



NOTES: 

1 . OEt is HIGH and OEr is LOW. 

2. H = HIGH 
L=LOW 

t = LOW-to-HIGH transition of clock 
- = Don't Cars or Irrelevant 



a 



6.48 



IDT54/74FCT833A/B 

FAST CMOS PARITY BUS TRANSCEIVER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



FUNCTION 


TABLE<2) 
















inputs 


Outputs 


Function 


OEt 


OEr 


CLR 


CLK 


Ri(IorH'8) 


Ti inci Parity 
(EofH's) 


Ri 


Ti 


Parity 


ERRll' 


L 
L 
L 
L 


H 
H 
H 
H 


H 
H 
H 
H 


t 
t 
t 
t 


H (Odd) 
H (Even) 
L (Odd) 
L (Even) 


NA 
NA 
NA 
NA 


NA 
NA 
NA 
NA 


H 
H 
L 

L 


L 
H 
L 
H 


H 
L 
H 
L 


Transmit data from R Port 
to T Port with parity; 
receiving path is disabled. 


H 
H 
H 
H 


L 
L 

L 
L 


H 
H 
H 
H 


t 
t 
t 
t 


NA 
NA 
NA 
NA 


H (Odd) 
H (Even) 
L (Odd) 
L (Even) 


H 
H 
L 
L 


NA 
NA 
NA 
NA 


NA 
NA 
NA 
NA 


H 

L 
H 

L 


Receive data from T Port 
to R Port wXh parity test 
resulting in flag: 
transmitting path is disabled. 


— 


— 


L 


■ — 


— ; 


— 


NA 


NA 


NA 


H 


Clear the state of error flag 
register. 


H 
H 
H 
H 


H 
H 
H 
H 


H 
L 
H 
H 


HorL 

t 
t 


H or L (Odd) 
H or L (Even) 


— 


Z 
Z 

z 
z 


Z 
Z 

z 
z 


Z 
Z 

z 
z 


* 

H 
H 
L 


Both transmitting and 
receiving paths are disabled. 
Parity logic defaults to 
transmit mode. 


L 
L 
L 

L 


L 
L 
L 
L 


H 
H 
H 
H 


t 
t 
t 

t 


H (Odd) 
H(Even) 
L(Odd) 
L(Even) 


NA 
NA 
NA 
NA 


NA 
NA 
NA 
NA 


H 
H 
L 

L 


H 
L 
H 

L 


L 
H 
L 
H 


Forced-error checking. 



NOTES; 

1 . Output state assumes HIGH output pre-state. 

2. H - HIGH Z 

L - LOW NA 

r - LOW-to-HIGH transition of clock 
*No Changs to stored Error State 



High Impedance 

Not Applicable 

Don't Care or Irrelevant 



Odd ~ Odd number of logic one's 
Even 1 Even number of logic one's 
I - 0,1,2.3,4,5,6,7 
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IDT54r/4FCT833A/B 

FAST CMOS PARITY BUS TRANSCEIVER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



ABSOLUTE MAXIMUM RATINGS(i> 



Symbol 


Rating 


Commercial 


Military 


Unit 


Vterm(2) 


Terminal Voltage 
with Respect 
toGND 


-0.5 to +7.0 


-0.5 to +7.0 


V 


Vterm(^) 


Terminal Voltage 
with Respect 
toGND 


-0.5 to Vcc 


-0.5 to Vcc 


V 


Ta 


Operating 
Temperature 


to +70 


-55 to +125 


°c 


Tbias 


Temperature 
Under Bias 


-55 to +125 


-65 to +135 


°c 


TSTG 


Storage 
Temperature 


-55 to +125 


-65 to +1 50 


°c 


Pt 


Power Dissipation 


0.5 


0.5 


w 


lOUT 


DC Output Current 


120 


120 


mA 



CAPACITANCE (Ta = +25°C, f = 1 .OMHz) 



Symbol 


Parameter*^) 


Conditions 


Typ. 


iViax. 


Unit 


CiN 


Input 
Capacitance 


ViN = OV 


6 


10 


PF 


Ci/o 


I/O 
Capacitance 


VOUT = OV 


8 


12 


PF 



NOTE: 2557 tbi 05 

1 . This parameter is guaranteed by characterization but not tested. 



NOTES: 



2557 tbi 03 



Stressesgreater than thoselisted under ABSOLUTE MAXIMUMRATINGS 
may cause permanent damage to the device. This is a stress rating only 
and functional operation of the device at these or any other conditions 
above those indicated In the operational sections of this specification is 
not implied. Exposure to absolute maximum rating conditions for 
extended periods may affect reliability. No terminal voltage may exceed 
Vcc by +0.5V unless othenwlse noted. 
Inputs and Vcc terminals. 
Outputs and I/O terminals. 



DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 

Following Conditions Apply Unless Otherwise Specified: Vlo = 0.2V; Vhc = Vcc - 0.2V 
Commercial: Ta = 0°C to +70°C, Vcc = 5.0V ± 5%; Military: Ta = -55°C to +125°C, Vcc = 5.0V + 10% 



Symbol 


Parameter 


Test Conditions<^> 


iVIin. 


Typ.<2) 


iViax. 


Unit 


VlH 


Input HIGH Level 


Guaranteed Logic HIGH Level 


2.0 


— 


— 


V 


ViL 


Input LOW Level 


Guaranteed Logic LOW Level 


— 


— . 


0.8 


V 


llH 


Input HIGH Current 
(Except I/O Pins) 


Vcc = Max. 


Vi =Vcc 


— 


— 


5 


HA 


Vl = 2.7V 


— 


— 


5W 


IlL 


Input LOW Current 
(Except I/O Pins) 


Vl = 0.5V 


— 


— 


-5^ 


Vl = GND 


— 


— 


-5 


llH 


Input HIGH Current 
(I/O Pins Only) 


Vcc = Max. 


Vl = Vcc 


— 


— 


15 


mA 


Vl = 2.7V 


— 


— 


I5W 


IlL 


Input LOW Current 
(I/O Pins Only) 


Vl = 0.5V 


— 


— 


-15(4) 


Vl = GND 


— 


— 


-15 


ViK 


Clamp Diode Voltage 


Vcc = Min., In =-18mA 


— 


-0.7 


-1.2 


V 


los 


Short Circuit Current 


Vcc = Max.<3)_ yQ ^ QND 


-60 


-120 


— 


mA 


VOH 


Output HIGH Voltage 
(Except ERR) 


Vcc = 3V, ViN = Vlc or Vhc, Ioh = -32|jA 


Vhc 


Vcc 


— 


V 


Vcc = Min. 
ViN = VlH or ViL 


Ioh =-300|iA 


Vhc 


Vcc 


— 


Ioh = -15mA mil. 


2.4 


4.3 


— 


Ioh =-24mACOM'L 


2.4 


4.3 


— 


Vol 


Output LOW Voltage 


Vcc = 3V, ViN = Vlc or Vhc, Iol = 300nA 


— 


GND 


Vlc 


v 


Vcc = Min. 

ViN = VlH 

or ViL 


Except 
ERR 


lOL = 300|aA 


— 


GND 


Vlc(4) 


IOL = 32 mA MIL. 


— 


0.3 


0.5 


loL = 48mA COM'L. 


— 


0.3 


0.5 


ERR 


loL = 48mA 


— 


0.3 


0.5 



a 



NOTES: 

1 . For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at Vcc = 5.0V, +25"'C ambient and maximum loading. 

3. Not more than one output should be shorted at one time. Duration of the short circuit test should not exceed one second. 

4. This parameter is guaranteed but not tested. 
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IDT54/74FCT833A/B 

FAST CMOS PARITY BUS TRANSCEIVER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



POWER SUPPLY CHARACTERISTICS Vlc = 0.2V; Vhc = Vcc - 0.2V 



Symbol 


Parameter 


Test Condltlons<^> 


Min. 


Typ.<^> 


Max. 


Unit 


Ice 


Quiescent Power Supply Current 


Vcc = Max.; ViN s Vhc, ViN s Vlc 


— 


0.2 


1.5 


mA 


Alec 


Quiescent Power Supply Current 
TTL Inputs HIGH 


Vcc = Max. 
ViN = 3.4V(3) 


— 


0.5 


2.0 


mA 


iccD ; 


Dynamic Power Supply Current^^' 
Outputs Open 


Vcc = Max. 

VinsVlc 

OEt = OEr = GND 

One Input Toggling 

50% Duty Cycle 


ViN s Vhc 




0.15 


0.25 


mA/ 
MHz 


Ic 


Total Power Supply Current*^^ 


Vcc = Max. 
Outputs Open 
fcp = 10MHz 
50% Duty Cycle 
OEt = GND 
OEr = Vcc 
fi = 2.5MHz 
One Bit Toggling 


ViN s Vhc 
ViN <, Vlc 
(FCT) 




1.4 


3.4 


mA 


ViN =3.4V 
ViN = GND 




1.9 


5.4 


Vcc = Max. 
Outputs Open 
fcp = 10MHz 
50% Duty Cycle 
OEt = GND 
fi^ 2.5MHz 
OEr = Vcc 
Eight Bits Toggling 


Vin^Vhc 
ViN <, Vlc 
(FCT) 




4.0 


7.8(5) 


ViN = 3.4V 
ViN =GND 




6.2 


16.8(5) 



NOTES: 

1 . For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at Vcc = 5.0V, +25°C ambient. 

3. Per TTL driven input (ViN = 3.4V); all other inputs at Vcc or GND. 

4. This parameter is not directly testable, but is derived for use in Total Power Supply calculations. 

5. Values for these conditions are examples of the Ico formula. These limits are guaranteed but not tested. 

6. Ic = Iquiescent + Inputs + iDYNAMic 

Ic = Ice + Alec DhNt + IccD (fcp/2 + fiNi) 

Ice = Quiescent Current 

Alec = Power Supply Current for a TTL High Input (Vin = 3.4V) 

Dh = Duty Cycle for TTL Inputs High 

Nt = Number of TTL Inputs at Dh 

IccD = Dynamic Current Caused by an Output Transition Pair (HLH or LHL) 

fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices) 

fi = Input Frequency 

Ni = Number of Inputs at fi 

All currents are in milliamps and all frequencies are in megahertz. 
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IDT54/74FCT833A/B 

FAST CMOS PARITY BUS TRANSCEIVER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



SWITCHING CHARACTERISTICS OVER OPERATING RANGE 



Symbol 


Parameter 


Condltlons(^) 


IDT54/74FCT833A 


IDT54/74FCT833B 


Unit 


Com'!. 


Mil. 


Com'!. 


Mil. 


Mln.<2) 


Max. 


Mln.<2) 


Max. 


Mln.(2) 


Max. 


Mln.<2> 


Max. 


tPLH 
tPHL 


Propagation Delay 
Ri to Ti, Ti to Ri 


Cl = 50pF 


■ — 


10.0 


— 


14.0 


— 


7.0 


— 


10.0 


ns 


Cl = 300pF<^) 


— 


17.5 


— 


21.5 


— . 


14.5 


r- 


17.5 


tPLH 
tPHL 


Propagation Delay 
Ri to PARITY 


CL = 50pF 


— 


15.0 


— 


20.0 


— 


10.5 


■ — 


14.0 


ns 


Cl = 300pF<3) 


— 


22.5 


— 


27.5 


— 


18.0 


— 


21.5 


tPZH 
tPZL 


Output Enable Time 
OER.OErtoRi, Ti 


Cl = 50pF 


— 


12.0 


— 


16.0 


— 


8.5 


— . 


11.0 


ns 


Cl = 300pF(3) 


— 


19.5 


— 


23.5 


— 


16.0 


— ': 


18.5 


tPHZ 
tPLZ 


Output Disable Time 
OER.OEitoRi.Ti 


CL = 5pF(3) 


— 


10.7 


— 


14.7 


— 


7.2 


— 


9.8 


ns 


Cl = 50pF 


— 


12.0 


— 


16.0 


— 


8.5 


— 


11.0 


tsu 


Ti, PARITY to CLK 
Set-up Time 


Cl = 50pF 


12.0 


— 


16.0 


— 


8.5 


— 


11.0 


— 


ns 


tH 


Ti, PARITY to CLK 
Hold Time 





— 





, ■ — 





— ■ 





— 


ns 


tREM 


Clear Recovery Time 
CLRtoCLK 


15.0 


— 


20.0 


— 


10.5 


— 


14.0 


' — 


ns 


tw 


Clock Pulse Width 
HIGH or LOW 


7.0 


— 


9.5 


— 


5.5 


— ' 


7.0 


■ — , 


ns 


tw 


Clear Pulse Width 
LOW 


7.0 


— 


9.5 


— 


5.5 


— 


7.0 


— 


ns 


tPHL 


Propagation Delay 
CLK to ERR 


— 


12.0 


— 


16.0 


— 


8.5 


— 


11.0 


ns 


tPLH 


Propagation Delay 
CLRtoERR 


— 


16.0 


— 


20.0 


— 


15.0 


— 


18.0 


ns 


tPLH 
tPHL 


Propagation Delay 
OEr to PARITY 


Cl = 50pF 


— 


15.0 


— 


20.0 


— 


10.5 


- 


14.0 


ns 


Cl = 300pFl^> 


— 


22.5 


— 


27.5 


— 


18.0 


— . 


21.5 



NOTES: 

1. See test circuit and waveforms. 

2. Minimum limits are guaranteed but not tested on Propagation Delays. 

3. These parameters are guaranteed but not tested. 




6.48 




Integrated Device Technology, Inc. 



HIGH-PERFORMANCE 
CMOS BUS INTERFACE 
LATCHES 



IDT54/74FCT841A/B/C 
IDT54/74FCT843A/B/C 
IDT54/74FCT844A/B/C 
IDT54/74FCT845A/B/C 



FEATURES: 

• Equivalent to AMD's Am29841 -46 bipolar registers in 
pinout/function, speed and output drive over full tem- 
perature and voltage supply extremes 

• IDT54/74FCT841A/843A/844A/845A equivalent to 
FAST™ speed 

• IDT54/74FCT841 B/843B/844B/845B 25% faster than 
FAST 

. IDT54/74FCT841 C/843C/844C/845C 40% faster than 
FAST 

• Buffered common latch enable, clear and preset inputs 

• loL = 48mA (commercial) and 32mA (military) 

• Clamp diodes on all inputs for ringing suppression 

• CMOS power levels (1 mW typ. static) 

• TTL input and output level compatible 

• CMOS output level compatible 

• Substantially lower input current levels than AMD's 
bipolar Am29800 series (5^lA max.) 

• Product available in Radiation Tolerant and Radiation 
Enhanced versions 

• Military product compliant to MIL-STD-883, Class B 



DESCRIPTION: 

The IDT54/74FCT800 series is built using advanced 
CEMOS™, a dual metal CMOS technology. 

The IDT54/74FCT840 series bus interface latches are 
designed to eliminate the extra packages required to buffer 
existing latches and provide extra data width forwider address/ 
data paths or buses carrying parity. The IDT54/74FCT841 is 
a buffered, 10-bit wide version of the popular '373 function. 
The IDT54/74FCT843 and IDT54/74FCT844 are 9-bit wide 
buffered latches with Preset (PRE) and Clear (CLR)— ideal for 
paritybusinterfacing in high-performance systems.ThelDT54/ 
74FCT845 is an 8-bit buffered latch with all the '843/4 controls, 
plus multiple enables (0Ei^E2, 0E3) to allow multiuser 
control of the interface, e.g., CS, DMA and RD/WR. It is ideal 
for use as an output port requiring high lOlilOH. 

All of the IDT54/74FCT800 high-performance interface 
family are designed for high-capacitance load drive capability, 
while providing low-capacitance bus loading at both inputs 
and outputs. All inputs have clamp diodes and all outputs are 
designed for low-capacitance bus loading in the high-imped- 
ance state. 



FUNCTIONAL BLOCK DIAGRAM 
IDT54/74FCT841 /843/845 



IDT54/74FCT844 



Do 



Dn 



-> 



L. 
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CLR 
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CEMOS b a trademark of Integrated Device Technology, Inc. 
FAST Is a trademark of National Semiconductor Co. 





Device 




10-Bit 


9-Bit 


8-Bit 


Non- 
Invertinq 


IDT54/74FGT841 
A/B/C 


1DT54/74FCT843 
A/B/C 


1DT54/74FCT84E 
A/B/C 


Invertinq 




IDT54/74FCT844 
A/B/C 





MILITARY AND COMMERCIAL TEMPERATURE RANGES 



MAY 1992 



©1 992 Integrated Device Technology, inc. 
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IDT54/74FCT841 /843/844/845A/B/C 
HIGH-PERFORMANCE CMOS BUS INTERFACE LATCHES 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



PIN CONFIGURATIONS 
IDT54/74FCT841 10-BIT LATCH 



OE 
Do 
D1 ni|3 

D2C4 
03 [^ 

D4£2 
D5[^ 
D6Q 

D7C 

DaC 

Dad 

GND[^ 



P24-1 
D24-1 
E24-1 

& 
S024-2 



24 ^ Vcc 
23 ZiYo 

22 I]Yl 

21 ::]Y2 

20 ^ Y3 
9I]Y4 
8;^Y5 
7^Y6 
6:3 Y7 
5^YB 
4I]Y9 

3 I]LE 



INDEX 



DIP/CERPACK/SOIC 
TOP VIEW 



5S^^ 



Vtjubtfumrv 

4 3 2 ^-^ Ofl 07 OR 



D2 

Da 

D4 

NC 

D5 
D6 

D7 



[I] 5 




«c:: 


Y2 


3^ 




2^c:: 


' Ys 


::v 




"c: 


Y4 


::]« 


L28-1 


«c: 


NC 


[I] 9 




21 c:: 


Y5 


-]10 




^oc: 


Y6 


::]ii 




i9c:j 


Y^ 



12 13 14 15 16 17 18 

(3 

LCC 
TOP VIEW 



10 



LE 
OE 



LE 






2607 cm* 03,04,05 



IDT54/74FCT843/844 Q-BJT LATCHES 



OE 
Do[l|2 
Di Cl3 
D2[I4 

Da^ 5 
D4I:: 
D5[I 
D6[I 

D7IZ 
Db[I 

CLRC 
GNDq 



P24-1 
D24-1 
E24-1 

& 
S024-2 



I ^VCC 
23 ^Yo 

22 ;;Jy^ 

21 ^Y2 
20 ^ Y3 
19 Z1Y4 

18 ;;;]Y5 
17^ Ye 
^6■^y7 
15 J Ye 
14 I] PRE 
13 ^LE 



INDEX 



DIP/CERPACK/SOIC 
TOP VIEW 



8^^ 



Vnubntmtrv 

4 3 2 '-• 28 27 26 




°>^- 




2607 env* 06,07,08 



IDT54/74FCT845 8-BIT LATCH 



OEi[Ii 

0E2 [l2 

Do[:: 3 

Di [Z* 

D2[:::5 

Dade 
D4C 7 
DsC 8 
DeCs 

D7C 10 

CLR [Zii 
GND [^ 12 



P24-1 
D24-1 
E24-1 

& 
S024-2 



IVCC 
23^ OB 
22l]Yo 

2lI]Yl 

20;^ Y2 

i9::]Y3 

18 ^Y4 

i7;:]Y5 
16^;] Ye 

15Z|Y7 

14 1] PRE 

i3l]LE 



INDEX 



DIP/CERPACK/SOIC 
TOP VIEW 




X '"!'"' >"• n !~i n n / 



O C3 






LCC 
TOP VIEW 



t-5- 



^=^ 



2607 cnv* 09,1 0,11 
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IDT54/74FCT841/843/844/845A/B/C 
HIGH-PERFORMANCE CMOS BUS INTERFACE LATCHES 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



PIN DESCRIPTION 



Name 


I/O 


Description 


IDT54/74FCT841 /843/845 (Non-inverting) 


CLR 


1 


When CLR is low, the outputs are LOW 
if OE is LOW. When CLR is HIGH, data 
can be entered into the latch. 


Dl 


1 


The latch data inputs. 


LE 


1 


The latch enable input. The latches are 
transparent when LE is HIGH. Input 
data is latched on the HIGH-to-LOW 
transition. 


Yl 





The 3-state latch outputs. 


OE 


1 


The output enable control. When OE is 
LOW, the outputs are enabled. When 
OEis HIGH, the outputs (Yl) are in the 
hiqh-impedance (off) state. 


PRE 


1 


Preset line. When PRE is LOW, the 
outputs are HIGH if OE is LOW. Preset 
overrides CLR 


IDT54/74FCT844 (Inverting) 


CLR 


1 


When CLR is low, the outputs are LOW 
if OE is LOW. When CLR is HIGH, data 
can be entered into the latch. 


Dl 


1 


The latch inverting data inputs. 


LE 


1 


The latch enable input. The latches are 
transparent when LE is HIGH. Input 
data is latched on the HIGH-to-LOW 
transition. 


Yl 





The 3-state latch outputs. 


OE 


1 


The output enable control. When OE is 
LOW, the outputs are enabled. When 
OEis HIGH, the outputs (Yl) are in the 
hiqh-impedance (off) state. 


PRE 


1 


Preset line. When PRE is LOW, the 
outputs are HIGH if OE is LOW. Preset 
overrides CLR 



FUNCTION TABLE<^> 
I DT54/74 FCT841 /843/845 



Inputs 


Inter- 
nal 


Out- 
puts 


Function 


CLR 


PRE 


OE 


LE 


Dl 


Qi 


Yl 


H 


H 


H 


X 


X 


X 


Z 


HighZ 


H 


H 


H 


H 


L 


L 


Z 


HighZ 


H 


H 


H 


H 


H 


H 


z 


HighZ 


H 


H 


H 


L 


X 


NC 


z 


Latched (High Z) 


H 


H 




H 


L 


L 


L 


Transparent 


H 


H 




H 


H 


H 


H 


Transparent 


H 


H 




L 


X 


NC 


NC 


Latched 


H 


L 




X 


X 


H 


H 


Preset 


L 


H 




X 


X 


L 


L 


Clear 


L 


L 




X 


X 


H 


H 


Preset 


L 


H 


H 


L 


X 


L 


Z 


Latched (High Z) 


H 


L 


H 


L 


X 


H 


Z 


Latched (High Z) 



NOTE: 

1 . H = HIGH, L = LOW, X » Don't Care, NC - No Change, 
Z = High Impedance 



FUNCTION TABLE^^^ 
IDT54/74FCT844 



Inputs 


Inter - 
nal 


Out- 
puts 


Function 


CLR 


PRE 


OE 


LE 


Dl 


Qi 


Yl 


H 


H 


H 


X 


X 


X 


Z 


HighZ 


H 


H 


H 


H 


H 


L 


Z 


HighZ 


H 


H 


H 


H 


L 


H 


z 


HighZ 


H 


H 


H 


L 


X 


NC 


z 


Latched (High Z) 


H 


H 




H 


H 


L 


L 


Transparent 


H 


H 




H 


L 


H 


H 


Transparent 


H 


H 




L 


X 


NC 


NC 


Latched 


H 


L 




X 


X 


H 


H 


Preset 


L 


H 




X 


X 


L 


L 


Clear 


L 


L 




X 


X 


H 


H 


Preset 


L 


H 


H 


L 


X 


L 


Z 


Latched (High Z) 


H 


L 


H 


L 


X 


H 


Z 


Latched (High Z) 



NOTE: 

1 . H = HIGH, L = LOW, X = Don't Care, NC = No Change, 
Z = High Impedance 
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1DT54/74FCT841/843/844/845A/B/C 
HIGH-PERFORMANCE CMOS BUS INTERFACE LATCHES 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



ABSOLUTE MAXIMUM RATINGS^^) 



Symbol 


Rating 


Commercial 


Military 


Unit 


Vterm(2) 


Terminal Voltage 
with Respect to 
GND 


-0.5 to +7.0 


-0.5 to +7.0 


V 


Vterm(3) 


Terminal Voltage 
with Respect to 
GND 


-0.5 to Vcc 


-0.5 to Vcc 


V 


Ta 


Operating 
Temperature 


to +70 


-55 to +125 


°c 


Tbias 


Temperature 
Under Bias 


-55 to +125 


-65 to +135 


°c 


TSTG 


Storage 
Temperature 


-55 to +125 


-65 to +150 


°c 


Pt 


Power Dissipation 


0.5 


0.5 


w 


lOUT 


DC Output 
Current 


120 


120 


mA 



CAPACITANCE (Ta = 


+25°C, f = 1 .OMHz) 






Symbol 


Parameter (^) 


Conditions 


Typ. 


Max. 


Unit 


CiN 


Input 
Capacitance 


ViN =0V 


6 


10 


PF 


COUT 


Output 
Capacitance 


VOUT = OV 


8 


12 


PF 



NOTE: 2607tbl06 

1 . This parameter is measured at characterization but not tested. 



NOTE: 2607tbl05 

1. stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those Indicated In the operational sections of this 
specification Is not Implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. No terminal voltage 
may exceed Vcc by +0.5V unless othenwise noted. 

2. Input and Vcc terminals only. 

3. Outputs and I/O terminals only. 

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 

Following Conditions Apply Unless Otherwise Specified: Vlc = 0.2V; Vhc = Vcc - 0.2V 
Commercial: Ta = 0°C to +70°C, Vcc = 5.0V ± 5%: IVIilitarv: Ta = -55°C to +125°C, Vcc= 5.0V + 10% 



Symbol 


Parameter 


Test Conditions^'') 


Min. 


Tvp.(2) 


Max. 


Unit 


VlH 


Input HIGH Level 


Guaranteed Logic HIGH Level 


2.0 




— 


V 


VIL 


Input LOW Level 


Guaranteed Logic LOW Level 


— . 


— 


0.8 


V 


IIH 


Input HIGH Current 


Vcc = Max. 


Vi = Vcc 


— 


— 


5 


ha 


Vl = 2.7V 


— 


— 


5(4) 


III 


Input LOW Current 


Vl = 0.5V 


— 


— 


-5(4) 


Vl = GND 


— 


— 


-5 


lOZH 


Off State (High Impedance) 
Output Current 


Vcc = Max. 


Vo = Vcc 


— 


— 


10 


ttA 


Vo = 2.7V 


— 


— 


10(4) 


lOZL 


Vo=0.5V 


— 


— 


-10(4) 


Vo = GND 


— 


— 


-10 


VIK 


Clamp Diode Voltage 


Vcc = Min., In = -18mA 


— 


-0.7 


-1.2 


V 


los 


Short Circuit Current 


Vcc = Max.(3),Vo = GND 


-75 


-120 


— 


mA 


VOH 


Output HIGH Voltage 


Vcc = 3V, ViN = Vlc or Vhc, Ioh = -32|xA 


Vhc 


Vcc 


— 


V 


Vcc = Min. 
ViN = ViHorViL 


Ioh = -300|aA 


Vhc 


Vcc 


— 


Ioh = -15mA MIL. 


2.4 


4.3 


— 


lOH = -24mA COM'L. 


2.4 


4.3 


— 


Vol 


Output LOW Voltage 


Vcc = 3V, ViN = Vlc or Vhc, Iol = 300|iA 


— 


GND 


Vlc 


V 


Vcc = Min. 
ViN = ViHorViL 


lOL = 300|j.A 


— 


GND 


Vlc(4) 


lOL = 32mA MIL. 


— 


0.3 


0.5 


lOL = 48mA COM'L. 


— 


0.3 


0.5 




NOTES: 

1 . For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at Vcc = 5.0V, +25''C ambient and maximum loading. 

3. Not more than one output should be shorted at one time. Duration of the short circuit test should not exceed one second. 

4. This parameter is guaranteed but not tested. 
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IDT54/74FCT841/843/844/845A/B/C 
HIGH-PERFORMANCE CMOS BUS INTERFACE LATCHES 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



POWER SUPPLY CHARACTERISTICS 

Vlc = 0.2V; Vhc = Vcc - 0.2V 



Symbol 


Parameter 


Test Conditions^) 


Min. 


TYP.(2) 


Max. 


Unit 


Ice 


Quiescent Power Supply Current 


Vcc = Max. 

ViN ^ Vhc; Vin <. Vlc 


— 


0.2 


1.5 


mA 


Alec 


Quiescent Power Supply Current 
TTL Inputs HIGH 


Vcc = Max. 
ViN = 3.4V(3) 


— . 


0.5 


2.0 


mA 


ICCD 


Dynamic Power Supply 
Current''') 


Vcc = Max. 

Outputs Open 

OE=GND 

LE = Vcc 

One Input Toggling 

50% Duty Cycle 


Vin s Vhc 
Vin <. Vlc 




0.15 


0.25 


mA/ 
MHz 


Ic 


Total Power Supply Current'^) 


Vcc = Max. 
Outputs Open 
fi = 10MHz 
50% Duty Cycle 
OE=GND 
LE = Vcc 
One Bit Toggling 


Vin s Vhc 
ViN <. Vlc 
(FCT) 




1.7 


4.0 


mA 


ViN =3.4V 
ViN =GND 


" 


2.0 


5.0 


Vcc = Max. 

Outputs Open 

fi = 2.5MHz 

50% Duty Cycle 

OEoGND 

LE = Vcc 

Eight Bits Toggling 


VinsVhc 
Vin <. Vlc 
(FCT) 




3.2 


6.5(5) 


Vin = 3.4V 
ViN = GND 




5.2 


14.5(5) 



NOTES: 

1 . For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at VCc - 5.0V, +25°C ambient. 

3. Per TTL driven input (Vin - 3.4V); all other inputs at Vcc or GND. 

4. This parameter is not directly testable, but is derived for use In Total Power Supply calculations. 

5. Values for these conditions are examples of the Ice formula. These limits are guaranteed but not tested. 

6. Ic = IQUIESCENT + llNPUTS + Idynamio 

Ic » Ice + AIco DhNt + IccD (fcp/2 + fiNi) 

Ice ° Quiescent Current 

Alec = Power Supply Current for a TTL High Input (Vin = 3.4V) 

Dh = Duty Cyde for TTL Inputs High 

Nt = Number of TTL Inputs at Dh 

IccD = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 

fcp " Clock Frequency for Register Devices (Zero for Non-Register Devices) 

fi ' Input Frequency 

Ni > Number of Inputs at fi 

All currents are in milliamps and all frequencies are in megahertz. 
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IDT54/74FCT841/843/844/845A/B/C 
HIGH-PERFORMANCE CMOS BUS INTERFACE LATCHES 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



SWITCHING CHARACTERISTICS OVER OPERATING RANGE 


















Symbol 


Parameter 


Condltlons(i> 


FCT841A/843A- 
844A/845A 


FCT841B/843B- 
844B/845B 


FCT841C/843C- 
844a845C 


Unit 


Com'l. 


Mil. 


Com'l. 


Mil. 


Com'l. 


MIL 


Mln.(2) 


Max. 


Mln.(2) 


Max. 


Mln.(2) 


Max. 


Mln.(2 


Max. 


Mln.P) 


Max. 


Mln.(2) 


Max. 


{FCT841,843, 
845) 

tPLH 
tPHL 


Propagation Delay 
Dl to Yl (LE = HIGH) 


Cl = SOpF 
Rl = soon 


1.5 


9.0 


1.S 


10.0 


1.5 


6.5 


1.5 


7.5 


1.S 


5.5 


1.5 


6.3 


ns 


Cl = 300pFW 

Rl = soon 


1.5 


13.0 


1.5 


15.0 


1.5 


13.0 


1.5 


15.0 


1.5 


13.0 


1.5 


15.0 


(FCT844) 

tPLH 
tPHL 


Propagation Delay 
Dl to Yl (LE = HIGH) 


Cl = SOpF 
Rl = soon 


1.S 


10.0 


1.5 


12.0 


1.5 


8.0 


1.5 


9.0 


1.5 


7.0 


1.5 


8.0 


ns 


Cl = 300pF('*) 
Rl = soon 


1.5 


13.0 


1.5 


15.0 


1.5 


13.0 


1.5 


15.0 


1,5 


13.0 


1.5 


15.0 


tPLH 
tPHL 


Propagation Delay 
LE to Yl 


Cl = sopF 
Rl = soon 


1.S 


12.0 


1.5 


13.0 


1.5 


8.0 


1.5 


10.5 


1.5 


6.4 


1.5 


6.8 


ns 


Cl = aoopFW 
Rl = soon 


1.5 


16.0 


1.5 


20.0 


1.5 


15.5 


1.5 


18.0 


1.5 


1S.0 


1.5 


16.0 


tPLH 


Propagation Delay, PRE to Yl 


Cl = sopF 
Rl = soon 


1.5 


12.0 


1.5 


14.0 


1.5 


8.0 


1.5 


10.0 


1.S 


7.0 


1.5 


9.0 


ns 


tPHL 


1.5 


14.0 


1.S 


17.0 


1.5 


10.0 


1.S 


13.0 


1.5 


9.0 


1.5 


12.0 


tPHL 


Propagation Delay, CLR to Yl 


1.5 


13.0 


1.5 


14.0 


1.5 


10.0 


1.5 


11.0 


1.5 


9.0 


1.5 


10.0 


ns 


tPLH 


1.5 


14.0 


1.5 


17.0 


1.5 


10.0 


1.5 


10.0 


1.5 


9.0 


1.5 


9.0 


tPZH 
tPZL 


Output Enable Time OE to Yi 


Cl = SOpF 
Rl = soon 


1.5 


11.5 


1.5 


13.0 


1.5 


8.0 


l-S 


8.5 


1.5 


6.5 


1.5 


7.3 


ns 


Cl = 300pFW 

Rl = soon 


1.5 


23.0 


1.5 


25.0 


1.5 


14.0 


1.5 


15.0 


1.5 


12.0 


1.5 


13.0 


tPHZ 
tPLZ 


Output Disable Time OE to Yi 


Cl = SpF(4) 
Rl = soon 


1.5 


7.0 


1.5 


9.0 


1.5 


6.0 


1.5 


6.5 


1.5 


5.7 


1.5 


6.0 


ns 


Cl = SOpF 
Rl = soon 


1.5 


8.0 


1.5 


10.0 


1.5 


7.0 


1.5 


7:5 


1.5 


6.0 


1.5 


6.3 


tsu 


Data to LE Set-up Time 


Cl = SOpF 

Rl = soon 


2.5 


— 


2.5 


— 


2.5 


— 


2.5 


— 


2.5 


— 


2.5 


— 


ns 


tH 


Data to LE Hold Time 


2.5 


— 


3.0 


— 


2.S 


— 


2.S 


— 


2.5 


— 


2.5 


— 


ns 


tw 


LE Pulse Width(3) 


HIGH 


4.0 


— 


5.0 


— 


4.0 


— 


4.0 


— 


4.0 


— 


4.0 


— 


ns 


tw 


PRE Pulse WidtW^' 


LOW 


5.0 


— 


7.0 


— 


4.0 


— 


4.0 


— 


4.0 


— 


4.0 


— 


ns 


tw 


CLR Pulse Widtht'^J 


LOW 


4.0 


— 


5.0 


— 


4.0 


— 


4.0 


— 


4.0 


— 


4.0 


— 


ns 


tREM 


Recovery Time PRE to LE 


4.0 


— 


4.0 


— 


4.0 


— 


4.0 


— 


4.0 


— 


4.0 


— 


ns 


tREM 


Recovery Time CLR to LE 


3.0 


— 


3.0 


— 


3.0 


— 


3.0 


— 


3.0 


— 


3.0 


— 


ns 



NOTES: 

1 . See test circuit and waveforms. 

2. Minimum limits are guaranteed but not tested on Propagation Delays. 

3. These parameters are guaranteed but not tested. 

4. These conditions are guaranteed but not tested. 
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Integrated Device Technology, Inc. 



HIGH-PERFORMANCE 
CMOS BUS 
TRANSCEIVERS 



IDT54/74FCT861A/B 
IDT54/74FCT863A/B 
IDT54/74FCT864A/B 



FEATURES: 

• Equivalent to AMD's Am29861 -64 bipolar registers in 
pinout/f unction, speed and output drive over full tempera- 
ture and voltage supply extremes 

• IDT54/74FCT861 A/863A/864A equivalent to FAST™ 
speed 

• IDT54/74FCT861B/863B/864B 25% faster than FAST 

• High-speed symmetrical bidirectional transceivers 

• lOL- 48mA (commercial) and 32mA (military) 

• Clamp diodes on all inputs for ringing suppression 

• CMOS power levels (1 mW typ. static) 

• TTL input and output level compatible 

• CMOS output level compatible 

• Substantially lower input current levels than AMD's 
bipolar Am29800 Series (5mA max.) 

• Product available in Radiation Tolerant and Radiation 
Enhanced versions 

• Military product compliant to MIL-STD-883, Class B 



DESCRIPTION: 

The IDT54/74FCT800 series is built using advanced 
CEMOS™, a dual metal CMOS technology. 

The IDT54/74FCT860 series bus transceivers provide 
high-performance bus interface buffering for wide 
data/address paths or buses carrying parity. The 
IDT54/74FCT863/864 9-bit transceivers have NAND-ed 
output enables for maximum control flexibility. 

All of the IDT54/74FCT800 high-performance interface 
family are designed for high-capacitance load drive capability 
while providing low-capacitance bus loading at both inputs 
and outputs. All inputs have clamp diodes and ail outputs are 
designed for low-capacitance bus loading in the high- 
impedance state. 



FUNCTIONAL BLOCK DIAGRAMS 

IDT54/74FCT861 



To 



T1 -T9 OER 



v^ 



N 



Vi 



N 



V 



Ro 



R1-R9 



^ 



OET 



PRODUCT SELECTOR GUIDE 





Device | 




10-Blt 


9-Blt 


Non-inverting 


IDT54/74FCT861 


IDT54/74FCT863 


Inverting 




IDT54/74FCT864 



IDT54/74FCT863/864 

To T1-T8 OER1 OER2 



V^ 



N 



V] 



N 





Ro 



Ri-Rb 



OET1 OET2 

2610drw01 



CEMOS is a trademark of Integrated Device Technology, Inc. 
FAST is a trademark of National Semiconductor Co. 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



MAY 1992 



01992 Integrated Device Technology, Inc. 
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IDT54/74FCT861A/B, IDT54/74FCT863A/B, IDT54/74FCT864A, 
HIGH-PERFORMANCE CMOS BUS TRANSCQVERS 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



PIN CONFIGURATIONS 

IDT54/74FCT861 10-BITTRANSCEIVER 



OER C 


1 


^^^'^ 


24 


3 


Ro C 


2 




23 


3 


R1 C 


3 




22 


3 


R2 C 
R3 C 
R4 C 


4 
5 
6 


P24-1, 

D24-1, 

E24-1 

& 


21 
20 
19 


3 

3 
3 


R5 C 


7 


S024-2 


18 


3 


R6 C 


B 




17 


3 


R7 C 


9 




16 


3 


R8 C 


10 




15 


3 


R9 C 


11 




14 


3 


GND C 


12 




13 


3 



Vcc 

To 

Ti 

T2 
13 

74 

Ts 

16 
77 
78 
79 

0E7 



DIP/CERPACK/SOIC 
TOP VIEW 

IDT54/74FCT863/864 9-BIT TRANSCEIVERS 



OERi 


C 


1 




24 


3 


Ro 


C 


2 




23 


3 


Ri 


c 


3 




22 


3 


R2 
R3 
R4 




4 
5 
6 


P24-1. 

D24-1, 

E24-1 

& 


21 
20 
19 


3 
3 
3 


Rs 


c 


7 


S024-2 


18 


3 


R6 


L 


8 




17 


3 


R7 


z 


9 




16 


3 


R8 


c 


10 




15 


3 


0ER2 


c 


11 




14 


3 


GND 


c 


12 




13 


3 



Vcc 

7o 
7i 
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LOGIC SYMBOLS 

IDT54/74FCT861 
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IDT54/74FCT861A/B, IDT54/74FCT863A/B, rDT54/74FCT864A/B 
HIGH-PERFORMANCE CMOS BUS TRANSCEIVERS 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



PIN DESCRIPTION 


Name 


I/O 


Description 


IDT54/74FCT861 | 


OER 


i 


When LOW in conjunction with OET HIGH 
activates the RECEIVE mode. 


OET 


1 


When LOW in conjunction with OER HIGH 
activates the TRANSMIT mode. 


Rl 


I/O 


10-bit RECEIVE input/output. 


Tl 


I/O 


1 0-bit TRANSMIT input/output. 


IDT54/74FCT863/864 | 


OERl 


1 


When LOW in conjunction with OETi HIGH 
activates the RECEIVE mode. 


OETi 


1 


When LOW in conjunction with OERi HIGH 
activates the TRANSMIT mode. 


Rl 


I/O 


9-bit RECEIVE input/output. 


Tl 


I/O 


9-bit TRANSMIT input/output. 



ABSOLUTE MAXIMUM RATINGS<^> 



Symbol 


Rating 


Commercial 


IVIilitary 


Unit 


VTERm(2) 


Terminal Voltage 
with Respect 
toGND 


-0.5 to +7.0 


-0.5 to +7.0 


V 


Vterm(3> 


Terminal Voltage 
with Respect 
toGND 


-0.5 to Vcc 


-0.5 to Vcc 


V 


Ta 


Operating 
Temperature 


to +70 


-55 to +125 


°C 


Tbias 


Temperature 
Under Bias 


-55 to +125 


-65 to +135 


"C 


TSTG 


Storage 
Temperature 


-55 to +125 


-65 to +150 


°c 


PT 


Power Dissipation 


0.5 


0.5 


w 


lOUT 


DC Output Current 


120 


120 


mA 



NOTES: 26iotbio5 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This Is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. No terminal voltage 
may exceed Vcc by +0.5V unless otherwise noted. 

2. Inputs and Vcc terminals only. 

3. Outputs and I/O terminals only. 



FUNCTION TABLE^^) 
IDT54/74FCT861/863 (Non-inverting) 



Inputs 


Outputs 


Function 


OET 


OER 


Rl 


Tl 


Rl 


Tl 


L 


H 


L 


N/A 


N/A 


L 


Transmitting 


L 


H 


H 


N/A 


N/A 


H 


Transmitting 


H 


L 


N/A 


L 


L 


N/A 


Receiving 


H 


L 


N/A 


H 


H 


N/A 


Receiving 


H 


H 


X 


X 


Z 


Z 


HighZ 



NOTE: 26iotbio3 

1. H = HIGH, L = LOW, Z = High Impedance, X = Don't Care, N/A = Not 
Applicable. 

FUNCTION TABLE<^^ 
1DT54/74FCT864 (Inverting) 



Inputs 


Outputs 


Function 


OET 


OER 


Ri 


Tl 


Rl 


Tl 


L 


H 


L 


N/A 


N/A 


H 


Transmitting 


L 


H 


H 


N/A 


N/A 


L 


Transmitting 


H 


L 


N/A 


L 


H 


N/A 


Receiving 


H 


L 


N/A 


H 


L 


N/A 


Receiving 


H 


H 


X 


X 


Z 


Z 


HighZ 



NOTE: 26iotbio4 

1. H = HIGH, L = LOW, Z = High Impedance, X = Don't Care, N/A = Not 
Applicable. 

CAPACITANCE (Ta = +25°C, f = 1 .OMHz) 



Symbol 


Parameter^'') 


Conditions 


Typ. 


Max. 


Unit 


CiN 


Input Capacitance 


ViN = ov 


6 


10 


PF 


Ci/0 


I/O Capacitance 


VouT = ov 


8 


12 


PF 



NOTE: 26iotbi06 

1 . This parameter Is guaranteed by characterization but not tested. 
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IDT54/74FCT861A/B, IDT54/74FCT863A/B, IDT54/74FCT864A/B 
HIGH-PERFORMANCE CMOS BUS TRANSCEIVERS 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 

Following Conditions Apply Unless Othenwise Specified: Vlc = 0.2V, VhC = Vcc - 0.2V 
Commercial: Ta = 0°C to +70°C, Vcc = 5.0V ± 5%; Military: Ta = -55°C to +125°C, Vcc = 5.0V ±10% 



Symbol 


Parameter 


Test Conditlons(^) 


Min. 


Typ.(2) 


Max. 


Unit 


VlH 


Input HIGH Level 


Guaranteed Logic HIGH Level 


2.0 


— 


— 


V 


VIL 


Input LOW Level 


Guaranteed Logic LOW Level 


— 


— 


0.8 


V 


IIH . 


Input HIGH Current 
(Except I/O pins) 


Vcc = Max. 


Vi = Vcc 


— 


— 


5 


HA 


Vi =. 2.7V 


— 


— 


5(4) 


IlL 


Input LOW Current 
(Except I/O pins) 


Vi = 0.5V 


— 


— 


-5(4) 


HA 


Vi = GND 


— 


— 


-5 


IIH 


Input HIGH Current 
(I/O pins Only) 


Vcc = Max. 


Vi = Vcc 


— 


— 


15 


Vi = 2.7V 


— 


— 


15(4) 


IlL 


Input LOW Current 
(I/O pins Only) 


Vi = 0.5V 


— 


— 


-15<4) 


Vi = GND 


— 


— 


-15 


VIK 


Clamp Diode Voltage 


Vcc = Min., In = -18mA 


— 


-0.7 


-1.2 


V 


los 


Short Circuit Current 


Vcc = Max.(^\ Vo = GND 


-75 


-120 


— 


mA 


VOH 


Output HIGH Voltage 


Vcc = 3V, ViN = Vlc or Vhc, Ioh = -32nA 


Vhc 


Vcc 


— 


V 


Vcc = Min. 
ViN = ViHorViL 


Ioh = -300nA 


Vhc 


Vcc 


— 


Ioh = -15mA MIL 


2.4 


4.3 


— 


Ioh = -24mA COM'L 


2.4 


4.3 


— 


Vol 


Output LOW Voltage 


Vcc = 3V, ViN = Vlc or Vhc, Iol = 300nA 


— 


GND 


Vlc 


V 


Vcc = Min. 
ViN = ViHorViL 


Iol = 300|iA 


— 


GND 


VLc(4) 


IOL = 32mA MIL.^'') 


— 


0.3 


0.5 


Iol = 48mA COM'L.^^) 


— 


0.3 


0.5 



NOTES: 26iotbi07 

1 . For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable davice type. 

2. Typical values are at Vcc = 5.0V, +25°C ambient and maximum loading. 

3. Not more than one output should be shorted at one time. Duration of the short circuit test should not exceed one second. 

4. This parameter is guaranteed but not tested. 

5. These are maximum Iol values per output, for 1 outputs turned on simultaneously. Total maximum Iol (all outputs) is 480mA for commercial and 320mA 
for military. Derate Iol for number of outputs exceeding 1 turned on simultaneously. 
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IDT54/74FCT861A/B, IDT54/74FCT863A/B, IDT54/74FCT864A/B 
HIGH-PERFORMANCE CMOS BUS TRANSCEIVERS 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



POWER SUPPLY CHARACTERISTICS 

Vlc = 0.2V; Vhc = Vcc - 0.2V 



Symbol 


Parameter 


Test Conditions'^' 


iUiln. 


Typ/2) 


IVIax. 


Unit 


Ice 


Quiescent Power 
Supply Current 


Vcc = Max. 
Vin^Vhc ; VinsVlc 


— 


0.2 


1.5 


mA 


Alec 


Quiescent Power Supply 
Current TTL Inputs HIGH 


Vee = Max. 
ViN = 3.4V(3) 


— 


0.5 


2.0 


mA 


ICCD 


Dynamic Power Supply Current^"*^ 


Vee = Max., Outputs Open 
OERor OET = GND 
One Input Toggling 
50% Duty Cycle 


ViN s Vhc 

ViN <. Vlc 




0.15 


0.25 


mA/ 
MHz 


Ic 


Total Power Supply Current'^' 


Vcc = Max., Outputs Open 
fi = 10MHz 
50% Duty Cycle 
OERor OET = GND 
One Bit Toggling 


Vin^Vhc 
ViN s Vlc 
(FCT) 


" 


1.7 


4.0 


mA 


ViN = 3.4V 
VlN = GND 


— 


2.0 


5.0 


Vcc = Max., Outputs Open 
fi = 2.5MHz 
50% Duty Cycle 

OERor OET = GND 
Eight Bits Toggling 


Vin^Vhc 
ViN ^ Vlc 
(FCT) 


" 


3.2 


6.5(5) 


ViN = 3.4V 
ViN = GND 


— 


5.2 


14.5(5) 



NOTES: 

1 . For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at Vcc = 5.0V, +25°C ambient. 

3. Per TTL driven input {Vin = 3.4V); all other inputs at VCC or GND. 

4. This parameter is not directly testable, but is derived for use in Total Power Supply calculations. 

5. Values for these conditions are examples of the Ice formula. These limits are guaranteed but not tested. 

6. Ic = Iquiescent +I1NPUTS + Idynamic 

Ic = Ice + AIccDhNt + lccD(fcp/2 + fiNi) 

Ice = Quiescent Current 

Alec = Power Supply Current for a TTL High Input (Vin = 3.4V) 

Dh = Duty Cycle for TTL Inputs High 

Nt = Number of TTL Inputs at Dh 

IccD = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 

fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices) 

fi = Input Frequency 

Ni = Number of Inputs at fi 

All currents are in milliamps and all frequencies are in megahertz. 
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IDT54/74FCT861A/B, IDT54/74FCT863A/B, IDT54/74FCT864A/B 
HIGH-PERFORMANCE CMOS BUS TRANSCEIVERS 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



SWITCHING CHARACTERISTICS OVER OPERATING RANGE 



Symbol 


Parameter 


Condition(i) 


FCT861 A/863 A/864 A 


FCT861B/863B/864B 


Unit 


Com'!. 


Mil. 


Com'l. 


Mil. 


Min.(2) 


Max. 


Min.(2) 


Max. 


Mln.(2) 


Max. 


Min.(2) 


Max. 


tPLH 
tPHL 


Propagation Delay 
Rl to Tl or Tl to Rl 
FCT861/863 


Cl = SOpF 
Rl = soon 


1.S 


8.0 


1.5 


9.0 


1.5 


6.0 


1.5 


6.5 


ns 


Cl = 300pF(3) 
Rl = soon 


1.5 


15.0 


1.5 


17.0 


1.5 


13.0 


1.5 


14.0 


tPLH 
tPHL 


Propagation Delay 
Rl to Tl or Tl to Rl 
FCT864 


Cl = SOpF 
Rl = soon 


1.5 


7.5 


1.5 


9.0 


1.5 


S.5 


1.5 


6.5 


ns 


Cl = 300pF(3) 
Rl = soon 


1.S 


14.0 


1.5 


16.0 


1.5 


13.0 


1.5 


14.0 


tPZH 
tPZL 


Output Enable Time 
OETtoTlorOERtoRl 


Cl = SOpF 
Rl = soon 


1.5 


12.0 


1.5 


13.0 


1.5 


8.0 


1.5 


9.0 


ns 


Cl = 300pF(3) 
Rl = soon 


1.5 


20.0 


1.5 


22.0 


1.5 


15.0 


1.5 


16.0 


tPHZ 
tPLZ 


Output Disable Time 
OETtoTlorOERtoRl 


Cl = spF(3) 
Rl = soon 


1.5 


9.0 


1.5 


9.0 


1.5 


6.0 


1.5 


7.0 


ns 


Cl = SOpF 
Rl = soon 


1.5 


10.0 


1.5 


10.0 


1.5 


7.0 


1.5 


8.0 



NOTES: 

1 . See test circuits and waveforms. 

2. Minimum limits are guaranteed but not tested on Propagation Delays. 

3. This condition guaranteed but not tested. 
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Integrated Device Technology, Inc. 




HIGH-SPEED BiCMOS PRELIMINARY 
MEMORY DRIVERS IDT54/74FBT2240 

IDT54/74FBT2240A 



FEATURES: 

IDT54/74FBT2240 equivalent to the 54/74BCT2240 
iDT54/74FBT2240A 25% faster than the 2240 

25Q output resistors reduce overshoot and undershoot 

when driving MOS RAMs 

Significant reduction in ground bounce from standard 

CMOS devices , 

TTL compatible input and output levels 

Higher static Voh for improved noise immunity and 

reduced system power dissipation 

±10% power supply for both military and commercial 

grades 

JEDEC standard pinout for DIP, SOIC and LCC packages 

Military product compliant to MIL-STD-883, Class B 



DESCRIPTION: 

The FBT series of BiCMOS Memory Drivers is built using 
advanced BiCEMOS™, a dual metal BiCMOS technology. 
This technology is designed to supply the highest device 
speeds while maintaining CMOS power levels. 

The IDT54/74FBT2240 series are octal buffers/line drivers 
where each output is terminated with a 25fl series resistor. 

The FBT series of bus interface devices are ideal for use in 
designs needing to drive large capacitive loads with low static 
(DC) current loading. All data inputs have a 200mV typical 
input hysteresis for improved noise rejection. The output 
buffers are designed to guarantee a static Voh of 2.7V. This 
higher output level in the high state results in a significant 
reduction in overall system power dissipation and improved 
noise immunity when driving DRAMS and SRAMS. 
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BiCEMOS Is a tradtmatk of Integrated Device Technology, Inc. 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 
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DSC-6001/1 
1 



IDT54/74FBT2240/A 

HIGH-SPEED BiCMOS MEMORY DRIVERS 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



PIN DESCRIPTION 



Pin Names 


Description 


OEa. OEb 


3-State Output Enable Inputs (Active LOW) 


Dxx 


Inputs 


Oxx 


Outputs 



ABSOLUTE MAXIMUM RATINGS^^^ 



Symbol 


Rating 


Commercial 


Military 


Unit 


Vterm^^' 


Terminal Voltage 
with Respect 
toGND 


-0.5 to +7.0 


-0.5 to +7.0 


V 


Vterm^^) 


Terminal Voltage 
with Respect 
toGND 


-0.5 to Vcc 


-0.5 to Vcc 


V 


Ta 


Operating 
Temperature 


to +70 


-55 to +125 


°c 


Tbias 


Temperature 
Under Bias 


-55 to +125 


-65 to +135 


°c 


TSTG 


Storage 
Temperature 


-55 to +125 


-65 to +150 


°c 


Pt 


Power Dissipation 


0.5 


0.5 


w 


lOUT 


DC Output Current 


120 


120 


mA 



NOTES: 2642tbl03 

1 . stresses greater than those listed under ABSOLUTE MAXI MUM RATI NGS 
may cause permanent damage to the device. This Is a stress rating only 
and functional operation of the device at these or any other conditions 
above those indicated In the operational sections of this specification is 
not implied. Exposure to absolute maximum rating conditions for 
extended periods may affect reliability. No terminal voltage may exceed 
Vcc by +0.5V unless otherv/ise noted. 

2. Input and Vcc terminals only. 

3. Outputs and I/O terminals only. 



FUNCTION TABLE(^> 



Inputs 


Output 


OEa.OEb 


Dxx 


Oxx 


L 


L 


H 


L 


H 


L 


H 


X 


Z 



NOTE: 

1. H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Don't Care 
Z = High Impedance 



CAPACITANCE (Ta = +25°C, f = 1 .OMHz) 



Symbol 


Parameter^^^ 


Conditions 


Type 


Max. 


Unit 


CiN 


Input Capacitance 


ViN = OV 


6 


10 


PF 


COUT 


Output 
Capacitance 


VouT = OV 


8 


12 


PF 



NOTE: 2642tbl04 

1 . This parameter is measured at characterization but not tested. 




6.51 



IDT54/74FBT2240/A 

HIGH-SPEED BICMOS MEMORY DRIVERS 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 

Following Conditions Apply Unless Othenwise Specified: Vlc = 0.2V; Vhc = Vcc - 0.2V 

Commercial: Ta = O^C to +70°C, Vcc = 5.0V ± 1 0%; Military: Ta = -55°C to +125''C, Vcc = 5.0V ± 10% 



Symbol 


Parameter 


Test Conditions(^) 


Min. 


Typ.P) 


Max. 


Unit 


VlH 


Input HIGH Level 


Guaranteed Logic HIGH Level 


2.0 


— 


— 


V 


VIL 


Input LOW Level 


Guaranteed Logic LOW Level 


— 


— 


0.8 


V 


llH 


Input HIGH Current 


Vcc = Max., Vl = 2.7V 


— 


— 


10 


HA 


IlL 


Input LOW Current 


Vcc = Max., Vl = 0.5V 


— 


— 


-10 


HA 


lOZH 


High Impedance 
Output Current 


Vcc = Max. 


Vo = 2.7V 


— 


— 


50 


HA 


lOZL 


Vo = 0.5V . 


— 


— 


-50 


II 


Input HIGH Current 


Vcc = Max., Vcc (Max.) 


— 


— 


100 


HA 


VIK 


Clamp Diode Voltage 


Vcc = Min., lN = -18mA 


— 


-0.7 


-1.2 


V 


lODH 


Output Drive Current 


Vcc = Min., Vo = 2.25V 


-G5 


— 


— 


mA 


ICDL 


Output Drive Current 


Vcc = Min., Vo = 2.25V 


50 


— 


— 


mA 


los 


Short Circuit Current 


Vcc = Max.,Vo = GND(3) 


-75 


— 


-225 


mA 


VOH 


Output HIGH Voltage 


Vcc = Min. 
ViN = ViHorViL 


lOH = -SOOnA^") 


Vhc 


Vcc 


— 


V 


. lOH = -1 mA 


2.7 


3.8 


— 


loH = -8mA 


2.4 


3.3 


— 


IOH = -12mA 


2.0 


3.2 


— 


Vol 


Output LOW Voltage 


Vcc = Min. 
ViN = ViHorViL 


lOL = SOOuAC*) 


— 


GND 


Vlc 


V 


IOL = 1mA 


— 


0.1 


0.5 


IOL = 12mA 


— 


0.35 


0.8 


Vh 


Input Hysteresis 


— 


— 


200 


— , 


mV 


ICCH 

Iccz 

ICCL 


Quiescent Power 
Supply Current 


Vcc = Max. 

ViN = GNDorVcc 




0.2 


1.5 


mA 



NOTES: 

1 . For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at Vcc = 5.0V, +25°C ambient and maximum loading. 

3. Not more than one output should be shorted at one time. Duration of the short circuit test should not exceed one second. 

4. This condition is guaranteed but not tested. 
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IDT54/74FBT2240/A 

HIGH-SPEED BiCMOS MEMORY DRIVERS 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



POWER SUPPLY CHARACTERISTICS 



Symbol 


Parameter 


Test Conditlons<^> 


MIn. 


Typ.^^> 


Max. 


Unit 


Alec 


Quiescent Power Supply 
Current (Inputs TTL HIGH) 


Vcc = Max. 
ViN = 3.4V(^) 


— 


0.5 


2.0 


mA 


ICCD 


Dynamic Power Supply 
Current(^) 


Vcc = Max., Outputs Open 
OEa = OEb = GND 
One Input Toggling 
50% Duty Cycle 


ViN = Vcc 
Vin = GND 




0.3 


0.40 


mA/ 
MHz 


Ic 


Total Power Supply 
Current^^) 


Vcc = Max., Outputs Open 
fi = 10MHz, 50% Duty Cycle 

OEa = OEb = GND 
One Bit Toggling 


ViN = Vcc 
ViN = GND 


— 


3.2 


5.5 


mA 


ViN = 3.4V 
ViN = GND 


— 


3.5 


6.5 


Vcc = Max., Outputs Open 
fi = 2.5MHz, 50% Duty Cycle 

0Ea = 0Eb = GND 
Eight Bits Toggling 


ViN = Vcc 
ViN = GND 


— ' . 


6.2 


9.5(S) 


ViN = 3.4V 
ViN = GND 


— 


8.2 


17.5(5) 



NOTES: 

1 . For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at Vcc = 5.0V, +25°C ambient. 

3. Per TTL driven input (ViN = 3.4V); all other inputs at Vcc or GND. 

4. Thisparameterisnotdirectly testable, but is derived for use in Total Power Supply calculations. 

5. Values for these conditions are examples of the Ice formula. These limits are guaranteed but not tested. 

6. Ic = Iquiescent + Iinputs + Idynamic 

Ic = Ice + Alec DhNt + ICCD {fCP/2 + fi Ni) 

Ice = Quiescent Current 

Alec = Power Supply Current for a TTL High Input (Vin = 3.4V) 

Dh = Duty Cycle for TTL Inputs High 

Nt = Number of TTL inputs at Dh 

IccD = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 

fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices) 

fi = Input Frequency 

Ni = Number of Inputs at fi 

All currents are in milliamps and all frequencies are In megahertz 

SWITCHING CHARACTERISTICS OVER OPERATING RANGE 



Symbol 


Parameter 


Condltion<^) 


IDT54/74FBT2240 


IDT54/74FBT2240A 




Com'!. 


Mil. 


Com'l. 


Mil. 


Mln.(2) 


Max. 


Mln.(2) 


Max. 


Mln.(2) 


Max. 


Mln.<2) 


Max. 


Unit 


tPLH 
tPHL 


Propagation Delay 
Dxx to Oxx 


Cl = 50pF 
Rl = 500i2 


1.5 


5.7 


1.5 


6.3 


1.5 


4.8 


1-5 


5.1 


ns 


tPZH 
tPZL 


Output Enable Time 


1.5 


8.0 


1.5 


8.5 


1.5 


6.2 


1.5 


6.5 


ns 


tPHZ 
tPLZ 


Output Disable Time 


1.5 


7.0 


1.5 


7.5 


1.5 


5.6 


1.5 


5.9 


ns 




NOTES: 

1. See test circuit and waveforms. 

2. Minimum limits are guaranteed but not tested on Propagation Delays. 
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Integrated Device Technology, Inc. 



HIGH-SPEED BiCMOS 
MEMORY DRIVERS 



PRELIMINARY 

IDT54/74FBT2244 

IDT54/74FBT2244A 



FEATURES: 

• IDT54/74FBT2244 equivalent to the 54/74BCT2244 
. IDT54/74FBT2244A 25% faster than the 2244 

• 25Q output resistors reduce overslioot and undershoot 
when driving MOS RAMs 

• Significant reduction in ground bounce from standard 
CMOS devices 

• TTL compatible input and output levels 

• Higher static Voh for improved noise immunity and 
reduced system power dissipation. 

• ±10% power supply for both military and commercial 
grades 

• JEDEC standard pinout for DIP, SOIC and LCC packages 

• fy^ilitary product compliant to MIL-STD-883, Class B 



DESCRIPTION: 

The FBT series of BiCMOS Memory Drivers are built using 
advanced BiCEMOS™, a dual metal BiCMOS technology. 
This technology is designed to supply the highest device 
speeds while maintaining CMOS power levels. 

The IDT54/74FBT2244 series are octal buffers/line drivers 
where each output is terminated with a 25£2 series resistor. 

The FBT series of bus interface devices are ideal for use in 
designs needing to drive large capacitive loads with low static 
(DC) current loading. All data inputs have a 200mV typical 
input hysteresis for improved noise rejection. The output 
buffers are designed to guarantee a static Voh of 2.7V. This 
higher output level in the high state results in a significant 
reduction in overall system power dissipation and in improved 
noise immunity when driving DRAMS and SRAMS. 



FUNCTIONAL BLOCK DIAGRAM 



PIN CONFIGURATIONS 



OEa- 

DAo- 
OBo- 
DAi- 
OBi- 
DA2- 
0B2- 
DA3- 
083- 



25 n 



^ 



<F- 



^^ 



^ 



^ 



^ 



^ 



^ 



^ 



^ 



oeb 

OAo 
DBo 
0A1 
DBi 
OA2 
DB2 
OA3 
DB3 



OEaC 1 



DAo 
OBo 
DA1 
OBi 
DA2 
OB2 
DA3 
083 
GND 



■vy 



P20-1 
D20-1 
SO20-2 

& 
E20-1 



Vcc 
OEb 
OAo 
DBo 
0A1 
DB1 
0A2 
DB2 
0A3 
DB3 



DIP/SOIC/CERPACK 
TOP VIEW 



INDEX CQ <l^ ol^ 

^^^^^ oqIo>Io 



V 



I J I J I I J I I J 



DAi 
OBi 
DA2 
0B2 
DA3 



L20-2 



:: 8 



9 10 11 12 13 



18 [ 
17 [ 
16 [ 
15 [ 
14 [ 



OAo 
DBo 
OAi 
DBi 
0A2 



O 



CO CO cy 

m < m 
Q O Q 



LCC 
TOP VIEW 



BiCEMOS is a trademark of Integrated Device Technoiogy, Inc. 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



APRIL 1992 



©1992 Integrated Device Technology, Inc. 



6.52 



DSC-6012/2 
1 



IDT54/74FBT2244/A 

HIGH-SPEED BiCMOS MEMORY DRIVERS 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



PIN DESCRIPTION 



Pin Names 


Description 


OEa.OEb 


3-State Output Enable Inputs 


Dxx 


Inputs 


Oxx 


Outputs 



FUNCTION TABLE<^> 



inputs 


Outputs 


OEa,OEb 


Dxx 


Oxx 


L 


L 


L 


L 


. . H 


H 


H 


X 


Z 



NOTE: 

1. H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Don't Care 
Z ■» High Impedance 



ABSOLUTE MAXIMUM RATINGS^^) 



Symbol 


Rating 


Commercial 


iVIilitary 


Unit 


Vterm(2) 


Terminal Voltage 
with Respect 
toGND 


-0.5 to +7.0 


-0.5 to +7.0 


V 


Vterm(3) 


Terminal Voltage 
with Respect 
toGND 


-0.5 to Vcc 


-0.5 to Vcc 


V 


Ta 


Operating 
Temperature 


Oto+70 


-55 to +125 


°c 


Tbias 


Temperature 
Under Bias 


-55 to +125 


-65 to +135 


°c 


TSTG 


Storage 
Temperature 


-55 to +125 


-65 to +150 


°c 


Pt 


Power Dissipation 


0.5 


0.5 


w 


lOUT 


DC Output Current 


120 


120 


mA 



NOTES: 2S4itbi03 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This Is a stress 
rating only and functional operation of the device at these or any other 
conditions above those Indicated in the operational sections of this 
specification Is not Implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. No terminal 
voltage may exceed Vcc by +0.5V unless othenwise noted. 

2. Input and Vcc terminals only. 

3. Outputs and I/O terminals only. 



CAPACITANCE (Ta = +25°C, f = 1 .OMHz) 






Symbol 


Parameter^^' 


Conditions 


Type 


Max. 


Unit 


CiN 


Input Capacitance 


VlN = 0V 


6 


10 


PF 


COUT 


Output 
Capacitance 


VOUT = OV 


8 


12 


P^ 



NOTE: 2641 tbi 04 

1 . This parameter is measured at characterization but not tested. 
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IDT54/74FBT2244/A 

HIGH-SPEED BICMOS MEMORY DRIVERS 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 

Following Conditions Apply Unless Othenwise Specified: Vlc = 0.2V; Vhc = Vcc - 0.2V 

Commercial: Ta = O^C to +70"'C, Vcc = 5.0V ± 1 0%; Military: Ta = -55°C to +1 25°C, Vcc = 5.0V ± 1 0% 



Symbol 


Parameter 


Test Conditlons(^) 


Min. 


Typ.P) 


Max. 


Unit 


VlH 


Input HIGH Level 


Guaranteed Logic HIGH Level 


2.0 


— 


— 


V 


VIL 


Input LOW Level 


Guaranteed Logic LOW Level 


— 


— 


0.8 


V 


llH 


Input HIGH Current 


Vcc = Max., Vi = 2.7V 


— 


— 


10 


HA 


IlL 


Input LOW Current 


Vcc = Max., VI = 0.5V 


— 


— 


-10 


HA 


lOZH 


High Impedance 
Output Current 


Vcc = Max. 


Vo = 2.7V 


— 


— 


50 


ma 


lOZL 


Vo = 0.5V 


— 


— 


-50 


ll 


Input HIGH Current 


Vcc = Max., Vcc (Max.) 


— 


— 


100 


HA 


ViK 


Clamp Diode Voltage 


Vcc = Min., In = -18mA 


— 


-0.7 


-1.2 


V 


lODH 


Output Drive Current 


Vcc = Min.,Vo = 2.25V 


-35 


— 


— 


mA 


lODL 


Output Drive Current 


Vcc = Min., Vo = 2.25V 


50 


— 


— 


mA 


los 


Short Circuit Current 


Vcc = Max., Vo = GND(3) 


-75 


— 


-225 


mA 


VOH 


Output HIGH Voltage 


Vcc = Min. 
ViN = ViHorViL 


lOH = -300|iAW 


Vhc 


Vcc 


— 


V 


loH = -1 mA 


2.7 


3.8 


— 


lOH = -8mA 


2.4 


3.3 


— 


l0H = -12mA 


2.0 


3.2 


— 


Vol 


Output LOW Voltage 


Vcc = Min. 
ViN = ViHorViL 


loL = aOOixAC*' 


— 


GND 


Vlc 


V 


lOL = 1 mA 


— 


0.1 


0.5 


IOL = 12mA 


— 


0.35 


0.8 


Vh 


Input Hysteresis 


— 


— 


200 


— 


mV 


ICCH 

Iccz 

ICCL 


Quiescent Power 
Supply Current 


Vcc = Max. 

ViN = GND or Vcc 




0.2 


1.5 


mA 



NOTES: 

1 . For conditions shown as Max. or Min., use appropriate vaiue specified under Eiectricai Characteristics for the applicable device type. 

2. Typical values are at Vcc = 5.0V, +25°C ambient and maximum loading. 

3. Not more than one output should be shorted at one time. Duration of the short circuit test should not exceed one second. 

4. This condition is guaranteed but not tested. 
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IDT54/74FBT2244/A 

HIGH-SPEED BICMOS MEMORY DRIVERS 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



POWER SUPPLY CHARACTERISTICS 



Symbol 


Parameter 


Test Conditions'^) 


IVIin. 


Typ.(2) 


Max. 


Unit 


Alec 


Quiescent Power Supply 
Current (Inputs TTL HIGH) 


Vcc = Max. 
ViN = 3.4V(3) 




— 


0.5 


2.0 


mA 


ICCD 


Dynamic Power Supply 
Current^"' 


Vcc = Max., Outputs Open 
OEa = OEb = GND 
One Input Toggling 
50% Duty Cycle 


ViN = Vcc 
ViN = GND 




0.3 


0.40 


mA/ 
MHz 


Ic 


Total Power Supply 
Current(^) 


Vcc = Max., Outputs Open 
fi = 10MHz, 50% Duty Cycle 

OEa = OEb = GND 
One Bit Toggling 


ViN = Vcc 
ViN = GND 


— 


3.2 


5.5 


mA 


ViN = 3.4V 
ViN = GND 


— 


3.5 


6.5 


Vcc = Max., Outputs Open 
fi = 2.5MHz, 50% Duty Cycle 

OEa = OEb = GND 
Eight Bits Toggling 


ViN = Vcc 
VlN = GND 


— 


6.2 


9.5(5) 


ViN = 3.4V 
ViN = GND 


— 


8.2 


17.5(S) 



NOTES: 

1 . For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at Vcc = 5.0V, +25°C ambient. 

3. Per TTL driven input (Vin = 3.4V); all other inputs at Vcc or GND. 

4. This parameter is not directly testable, but Is derived for use in Total Power Supply calculations. 

5. Values for these conditions are examples of the Ice formula. These limits are guaranteed but not tested. 

6. Ic = IqUIESCENT + llNPUTS + Idynamic 

Ic = Ice + Alec DhNt + lecD (fep/2 + fi Ni) 

Ice = Quiescent Current 

Alee = Power Supply Current for a TTL High Input (Vin = 3.4V) 

Dh = Duty Cycle for TTL Inputs High 

Nt = Number of TTL inputs at Dh 

IccD = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 

fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices) 

fi = Input Frequency 

Ni = Number of Inputs at fi 

Ail currents are in milliamps and all frequencies are in megahertz. 

SWITCHING CHARACTERISTICS OVER OPERATING RANGE 



Symbol 


Parameter 


Condition'^) 


iDT54/74FBT2244 


IDT54/74FBT2244A 




Com'!. 


iVIil. 


Com'l. 


iViil. 


Mln.<2) 


Max. 


Min.<2) 


Max. 


Mln.<2) 


Max. 


Mln.(2) 


Max. 


Unit 


tPLH 
tPHL 


Propagation Delay 
DxxtoOxx 


Cl = 50pF 

Rl = soon 


1.5 


6.5 


1.5 


7.0 


1.5 


4.8 


1.5 


5.1 


ns 


tPZH 
tPZL 


Output Enable Time 


1.5 


8.0 


1.5 


8.5 


1.5 


6.2 


1-5 


6.5 


ns 


tPHZ 
tPLZ 


Output Disable Time 


1.5 


7.0 


1.5 


7.5 


1.5 


5.6 


1.5 


5.9 


ns 




NOTES: 

1 . See test circuit and waveforms. 

2. Minimum limits are guaranteed but not tested on Propagation Delays. 
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Integrated Device Technology, Inc. 




HIGH-SPEED BiCMOS ADVANCE INFORMATION 
OCTAL TRANSPARENT IDT54/74FBT2373 
LATCH DRIVERS IDT54/74FBT2373A 



FEATURES: 

• 25n output resistors reduce overshoot and undershoot 
when driving MOS RAMs 

• Significant reduction in ground bounce from standard 
CIVIOS devices 

• TTL compatible input and output levels 

Higher static Voh for improved noise immunity and 

reduced power dissipation. 

Low power in all three states 

±10% power supply for both military and commercial 

grades 

JEDEC standard pinout for DIP, SOIC and LCC 

packages 

Military product compliant to MIL-STD-883, Class B 



DESCRIPTION: 

The FBT series of BiCMOS Latch Drivers are built using 
advanced BiCEMOS™, a dual metal BiCMOS technology. 
This technology is designed to supply the highest device 
speeds while maintaining CMOS power levels. 

The IDT54/74FBT2373 series are 3-state, 8-bit latches 
where each output is terminated with a 25Q series resistor. 
The latches appear transparent to the data when Latch 
Enable (LE) is HIGH. When LE is LOW, the data that meets 
the set-up times is latched. Data appears on the bus when the 
Output Enable (OE) is LOW. When OE is HIGH, the bus 
output is in the high-impedance state. 

The FBT series of bus interface devices are ideal for driving 
large capacitive loads with low static (DC) current loading. All 
data inputs have a 200m V typical input hysteresis for im- 
proved noise rejection. The output buffers are designed to 
guarantee a static Voh of 2.7V. This higher output level in the 
high state will result in a significant reduction in overall system 
power dissipation and in improved noise immunity when 
driving DRAMS and SRAMS. 



FUNCTIONAL BLOCK DIAGRAM 
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BiCEMOS is a trademark of Integrated Device Technology, Inc. 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



APRIL 1992 



ei992 Integrated Device Technology, Inc. 
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IDT54/74FBT2373/A 

HIGH-SPEED BiCMOS OCTAL TRANSPARENT LATCH DRIVERS 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



PIN DESCRIPTION 



Pin Names 


Description 


D0-D7 


Data Inputs 


LE 


Latcli Enables Input (Active HIGH) 


OE 


Output Enables Input (Active LOW) 


O0-O7 


3-State Latcti Outputs 



ABSOLUTE MAXIMUM RATINGS<^) 



Symbol 


Rating 


Commercial 


IVIiiitary 


Unit 


Vterm(2) 


Terminal Voltage 
with Respect 
toGND 


-0.5 to +7.0 


-0.5 to +7.0 


V 


Vterm^^^) 


Terminal Voltage 
with Respect 
toGND 


-0.5 to Vcc 


-0.5 to Vcc 


V 


Ta 


Operating 
Temperature 


to +70 


-55 to +125 


°c 


Tbias 


Temperature 
Under Bias 


-55 to +125 


-65 to +135 


°c 


TSTG 


Storage 
Temperature 


-55 to +125 


-65 to +150 


°c 


Pt 


Power Dissipation 


0.5 


0.5 


w 


lour 


DC Output Current 


120 


120 


mA 



NOTES: 2640tbioi 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this speci- 
fication is not implied. Exposure to absolute maximum rating conditions 
for extended periods may affect reliability. No terminal voltage may 
exceed Vcc by +0.5V unless otherwise noted. 

2. Inputs and Vcc terminals only. 

3. Outputs and I/O terminals only. 



FUNCTION TABLE(^> 



Inputs 


Outputs 


Dn 


LE 


OE 


On 


H 


H 


L 


H 


L 


H 


L 


L 


X 


L 


L 


NC 


X 


X 


H 


Z 



NOTE: 

1. H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Don't Care 
Z =: High Impedance 
NO = No Change 



CAPACITANCE (Ta = +25°C, f = 1 .OMHz) 



Symbol 


Parameter^^^ 


Conditions 


Type 


iVIax. 


Unit 


CiN 


Input Capacitance 


VlN = 0V 


6 


10 


PF 


COUT 


Output 
Capacitance 


VouT = OV 


8 


12 


PF 



NOTE: 2640tbl02 

1 . This parameter is measured at characterization but not tested. 
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IDT54/74FBT2373/A 

HIGH-SPEED BICMOS OCTAL TRANSPARENT LATCH DRIVERS 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 

Following Conditions Apply Unless Otherwise Specified: Vlc = 0.2V; Vhc = Vcc - 0.2V 

Commercial: Ta°0°C to +70*C, Vcc = 5.0V ± 1 0%; Military: Ta = -55»C to +1 25*C, Vcc = 5.0V + 1 0% 



Symbol 


Parameter 


Test Condltlons^^> 


Min. 


Typ.(2) 


Max. 


Unit 


VlH 


Input HIGH Level 


Guaranteed Logic HIGH Level 


2.0 


— 


— 


V 


VIL 


Input LOW Level 


Guaranteed Logic LOW Level 


— 


— 


0.8 


V 


llH 


Input HIGH Current 


Vcc = Max., Vi = 2.7V 


— 


■ — 


10 


ma 


IlL 


Input LOW Current 


Vcc = Max., Vi = 0.5V 


— 


— 


-10 


ixA 


lOZH 


High Impedance 
Output Current 


Vcc = Max. 


Vo = 2.7V 


— 


— 


50 


HA 


lOZL 


Vo = 0.5V 


— 


— 


-50 


ll 


Input HIGH Current 


Vcc = Max., Vcc (Max.) 


— 


— 


100 


ma 


VIK 


Clamp Diode Voltage 


Vcc = Min., In = -18mA 


— 


-0.7 


-1.2 


V 


lODH 


Output Drive Current 


Vcc =Min..Vo = 2.25V 


-35 


— 


— 


mA 


lODL 


Output Drive Current 


Vcc = Min., Vo = 2.25V 


50 


— ■ 


— 


mA 


los 


Short Circuit Current 


Vcc = Max., Vo = GNQP) 


-75 


— 


-225 


mA 


VOH 


Output HIGH Voltage 


Vcc = Min. 
ViN = ViHorViL 


lOH = -SOOiiA^' 


Vhc 


Vcc 


— 


V 


lOH = -1 mA 


2.7 


3.8 


— 


loH = -8mA 


2.4 


3.3 





IOH = -12mA 


2.0 


3.2 


— 


Vol 


Output LOW Voltage 


Vcc = Min. 
ViN = ViHorViL 


lOL = 300hAW 


— 


GND 


Vlc 


V 


lOL = 1 mA 


— 


0.1 


0.5 


|0L= 12mA 


— 


0.35 


0.8 


Vh 


Input Hysteresis 


— 


— 


200 


— 


mV 


ICCH 

Iccz 

ICCL 


Quiescent Power 
Supply Current 


Vcc = Max. 

ViN = GND or Vcc 




0.2 


1.5 


mA 



NOTES: 

1 . For conditions sliown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at Vcc = 5.0V, +25°C ambient and maximum loading. 

3. Not more than one output should be shorted at one time. Duration of the short circuit test should not exceed one second. 

4. This condition is guaranteed but not tested. 
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IDT54/74FBT2373/A 

HIGH-SPEED BiCMOS OCTAL TRANSPARENT LATCH DRIVERS 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



POWER SUPPLY CHARACTERISTICS 



Symbol 


Parameter 


Test Conditlons<^) 


MIn. 


Typ<2> 


Max. 


Unit 


Alec 


Quiescent Power Supply 
Current (Inputs TTL HIGH) 


Vcc = Max. 
ViN = 3.4V(3) 


— 


0.5 


2.0 


mA 


ICCD 


Dynamic Power Supply 
Currentt"' 


Vcc = Max., Outputs Open 
OE = GND.LE = Vcc 
One Input Toggling 
50% Duty Cycle 


ViN = Vcc 
ViN = GND 




0.3 


0.4 


mA/ 
MHz 


Ic 


Total Power Supply 
Current^^^ 


Vcc = Max., Outputs Open 
fi = 10MHz, 50% Duty Cycle 

OE = GND, LE = Vcc 
One Bit Toggling 


ViN = Vcc 
V|N = GND 


— 


3.2 


5.5 


mA 


ViN = 3.4V 
ViN = GND 


— 


3.5 


6.5 


Vcc = Max., Outputs Open 
fi = 2.5MHz, 50% Duty Cycle 

OE = GND,LE = Vcc 
Eight Bits Toggling 


ViN = Vcc 
ViN = GND 


— 


6.2 


9.5(5) 


VlN = 3.4V 
ViN = GND 


— 


8.2 


17.5(5) 



NOTES: 

1 . For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at Vcc = 5.0V, +25''0 ambient. 

3. Per TTL driven input (ViN = 3.4V); all other inputs at Vcc or GND. 

4. This parameter is not directly testable, but is derived for use In Total Power Supply calculations. 

5. Values for these conditions are examples of the Ice formula. These limits are guaranteed but not tested. 

6. Ic = (quiescent + I1NPUTS + (dynamic 

(c = Ice + Alec DhNt + IccD (fep/2 + fi Ni) 

lee = Quiescent Current 

Alee = Power Supply Current for a TTL High Input (Vin = 3.4V) 

Dh = Duty Cycle for TTL Inputs High 

Nt = Number of TTU (nputs at Dh 

(ecD = Dynamic Current Caused by an input Transition Pair (HLH or LHL) 

fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices) 

fi = Input Frequency 

Ni = Number of Inputs at fi 

All currents are in milliamps and all frequencies are in megahertz. 



SWITCHING CHARACTERISTICS OVER OPERATING RANGE 



Symbol 


Parameter 


Condition(^) 


IDT54/74FBT2373 


1DT54/74FBT2373A 


Unit 


Com'!. 


Mil. 


Com'!. 


Mil. 


Min.(2) 


Max. 


Min.(2) 


Max. 


Min.<2) 


Max. 


Mln.(2) 


Max. 


tPLH 
tPHL 


Propagation Delay Dn to On 


Cl = 50pF 
Rl = 500n 


1.5 


8.0 


1.5 


8.5 


1.5 


5.2 


1.5 


5.6 


ns 


tPLH 
tPHL 


Propagation Delay LE to On 


2.0 


9.3 


2.0 


10.1 


2.0 


8.5 


2.0 


9.8 


ns 


tPZH 
tPZL 


Output Enable Time 


1.5 


12.0 


1.5 


12.5 


1.5 


6.5 


1.5 


7.5 


ns 


tPHZ 
tPLZ 


Output Disable Time 


1.5 


7.4 


1.5 


8.1 


1-5 


5.5 


■••5 


6.5 


ns 


tsu 


Set-up Time HIGH or LOW 
DntoLE 


2.0 


— 


2.0 


— 


2.0 


— 


2.0 


— 


ns 


tH 


Hold Time HIGH or LOW 
DntoLE 


1.5 


— 


1.5 


— 


1.5 


— ■ 


1.5 


— 


ns 


tw 


LEPulseWidthHIGHor 
LOW 


6.0 


— 


6.0 


— 


5.0 


— 


6.0 


— 


ns 




NOTES: 

1 . See test circuit and waveforms. 

2. Minimum limits are guaranteed but not tested on Propagation Delays. 
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HIGH SPEED BiCMOS 


ADVANCE 


10-BIT MEMORY DRIVERS 


INFORMATION 




IDT54/74FBT2827A/B 




IDT54/74FBT2828A/B 



FEATURES 

• IDT54/74FBT2827A/2828A is equivalent to 
54/74BCT2827A/2828A 

• IDT54/74FBT2827B/2828B is 30% faster than OCT 

• 2512 output resistors reduce overshoot and underslioot 
when driving MOS RAMs 

• Significant reduction in ground bounce from standard 
CMOS devices 

• TTL compatible input and output levels 

• Higher static VOH for improved noise immunity and 
reduced system power dissipation 

• Low power in all three states 

• ±10% power supply for both military and commercial 
grades 

• JEDEC standard pinout for DIP, SOIC and LCC pack- 
ages 

• Military product compliant to MIL-STD-883, Class B 



DESCRIPTION 

The FBT series of BiCMOS Memory Drivers are built using 
advanced BiCEMOS™, a dual metal BiCMOS technology. 
This technology is designed to supply the highest device 
speeds while maintaining CMOS power levels. 

The IDT54/74FBT2827A/B and IDT54/74FBT2828A/B are 
3-state 10-bit buffers where each output is terminated with a 
25fl series resistor. The output buffers are enabled when the 
two Active-LOW output enable pins are logic LOW. 

The FBT series of memory line drivers are ideal for use in 
designs needed to drive large capacitive loads, with low static 
(DC) current loading. All data inputs have a 200mV typical 
input hysteresis for improved noise rejection. They are also 
designed for rail-to-rail output switching. This higher output 
level in the high state will result in significant reduction in 
overall system power dissipation. 



FUNCTIONAL BLOCK DIAGRAM 




OEi 0E2 



PRODUCT SELECTOR GUIDE 





10-Bit Memory Driver 


Non-inverting 


IDT 54/74FBT2827A/B 


Inverting 


IDT 54/74FBT2828A/B 



BiCEMOS is a trademark of Integrated Device Teclinology, Inc. 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



APRIL 1992 



01992 Integrated Device Technology, Inc. 
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IDT54/74FBT2827A/B/IDT54/74FBT2828A/B 
HIGH SPEED BICMOS 10-BIT MEMORY DRIVERS 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



PIN CONFIGURATIONS 



OEi C 1 
DoC2 
Di [13 
D2C4 
DaEB 
D4C6 

D5C7 

DeC 
D7C 
DaC 
DgT 
GNDC 



P24-1 

D24-1 

E24-1 

& 



8 S024-2 17 

9 16 
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12 
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D Yl 
IIY2 
H Y3 
DY4 
DY5 

H Y6 

IIY7 
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14 11 Y9_ 
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INDEX 



DIP/CERPACK/SOIC 
TOP VIEW 



LOGIC SYMBOL 
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D2 
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1 
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D3 
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D4 


37 




23 C 


Y4 


NC 


IB 


L28-1 


22 C 


NC 


D5 


J9 




21c 


Y5 


D6 


Dio 




20 n 


Ye 


D7 


D11 




19C 
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\ nnnnnnn X 




03 



SiOjg^ 


^ 






2516d[w02B 




LCC 








TOP VIEW 







Do-9- 



10. 



^ 



YO-9 



0E2 — ' 



PIN DESCRIPTION 



Name 


I/O 


Description 


OE1 
OE2 


1 


When both are LOW. the outputs are 
enabled. When either one or both are 
HIGH the outputs are High Z. 


Dl 


1 


10-bit data input. 


Yl 





10-bit data output. 



FUNCTION TABLES 

IDT54/74FBT2827A/B(Non-lnverting)(i) 



IDT54/74FBT2828A/B {Inverting)^ 



inputs 


Output 


Function 


oil 


OE2 


Dl 


Yi 


L 
L 


L 
L 


L 
H 


L 
H 


Transparent 


H 
X 


X 

H 


X 
X 


Z 
Z 


3-State 



Inputs 


Output 


Function 


OE1 


OE2 


Dl 


Yl 


L 
L 


L 
L 


L 
H 


H 
L 


Transparent 


H 
X 


X 

H 


X 
X 


Z 
Z 


3-State 




NOTE: 

1.H = HIGH, L = 



LOW, X = Don't Care, Z = High Impedance 



NOTE: 

1.H = HIGH,L = 



LOW, X = Don't Care, Z = High Impedance 
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HIGHSPEED BICMOS 10-BIT MEMORY DRIVERS 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



ABSOLUTE MAXIMUM RATINGS^) 




Symbol 


Rating 


Com'!. 


MIL 


Unit 


Vterm(2) 


Terminal 
Voltage with 
Respect to GND 


-0.5 to +7.0 


-0.5 to +7.0 


V 


Vterm(3) 


Terminal 
Voltage with 
Respect to GND 


-0.5 to Vcc 


-0.5 to Vcc 


V 


Ta 


Operating 
Temperature 


to +70 


-55 to +125 


°c 


Tbias 


Temperature 
Under Bias 


-55 to +125 


-65 to +135 


°c 


TSTG 


Storage 
Temperature 


-55 to +125 


-65 to +150 


°c 


Pt 


Power Dissipation 


0.5 


0.5 


w 


lOUT 


DC Output Current 


120 


120 


mA 



CAPACITANCE (Ta = +25»C, f = 1 .OMHz) 



Symbol 



CiN 



COUT 



Parameter(^' 



Input Capacitance 



Output 
Capacitance 



Condition Typ. Unit 



ViN = ov 



VouT = ov 



PF 



PF 



NOTE: 2516tbl07 

1 . This parameter Is measured at characterization but not tested. 



NOTES: 25i6tbi06 

1 . Stresses greater than those listed under ABSOLUTE MAXIMUM RATINGS 
may cause permanent damage to the device. This Is a stress rating only 
and functional operation of the device at these or any other conditions 
above those Indicated in the operational sections of this specification Is not 
Implied. Exposure to absolute maximum rating conditions for extended 
periods may affect reliabilty. No terminal voltage may exceed Vcc by +0.5V 
unless otherwise noted. 

2. Input and Vcc terminals only. 

3. Outputs and I/O terminals only. 

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 

Following Conditions Apply Unless Othenwise Specified: Vlc = 0.2V; Vhc = Vcc - 0.2V 
Commercial: Ta = 0°C to +70''C, Vcc = 5.0V ±10%; Military: Ta = -55°C to +125°C, Vcc ■ 



5.0V ±10% 



Symbol 


Parameter 


Test Conditlonfi) 


Min. 


Typ.P) 


Max. 


Unit 


VlH 


Input HIGH Level 


Guaranteed Logic High Level 


2.0 


— 


— 


V 


VIL 


Input LOW Level 


Guaranteed Logic Low Level 


— 


— 


0.8 


V 


IIH 


Input HIGH Current 


Vcc = Max. 


Vi = 2.7V 


— 


— 


10 


HA 


IlL 


input LOW Current 


Vcc = iVIax. 


Vl = 0.5V 


— 


— 


-10 


HA 


lOZH 


High Impedance 
Output Current 


Vcc = Max. 


Vo = 2.7V 


— 


— 


50 


HA 


lOZL 


VO = 0.5V 


— 


— 


-50 


il 


Input HIGH Current 


Vcc = Max., Vi = 5.5V 


— 


— 


100 


HA 


VIK 


Clamp Diode Voltage 


Vcc = Min., In = -18mA 


— 


-0.7 


-1.2 


V 


iODH 


Output Drive Current 


Vcc = Min.,Vo = 2.25V 


-35 


— 


— 


mA 


lODL 


Output Drive Current 


Vcc = Min., Vo = 2.25V 


50 


— 


— 


mA 


los 


Short Circuit Current 


Vcc = Max.,Vo = GNDP) 


-60 


— 


-225 


mA 


VCH 


Output HIGH Voltage 


Vcc = Min. 
ViN = ViHorViL 


lOH = -300nAW 


Vhc 


Vcc 


— 


V 


IOH = -1mA 


2.4 


3.3 


— 


loH = -1 2mA 


2.0 


3.2 


— 


Vol 


Output LOW Voltage 


Vcc = Min. 
ViN = ViHorViL 


lOL = 300nAW 


— 


GND 


Vlc 


V 


lOL = 1 mA 


— 


0.1 


0.5 


|0L = 12mA 


— 


0.35 


0.8 


Vh 


Input Hysteresis 


— 


— 


200 


— 


mV 


ICCH 

Iccz 

ICCL 


Quiescent Power 
Supply Current 


Vcc = Max. 

ViN = GNDorVcc 


— 


0.2 


1.5 


mA 



NOTES: 

1. For condition shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at Vcc = 5.0V, +25°C ambient and maximum loading. 

3. Not more than one output should be shorted at one time. Duration of the short circuit test should not exceed one second. 

4. This condition is guaranteed but not tested. 
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1DT54/74FBT2827A/B/IDT54/74FBT2828A/B 
HIGH SPEED BiCMOS 10-BIT MEMORY DRIVERS 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



POWER SUPPLY CHARACTERISTICS 



Symbol 


Parameter 


Test Condition'^) 


Min. 


Typ. 


Max. 


Unit 


Alec 


Quiescent Power Supply Current 
(Inputs TTL HIGH) 


Vcc = Max. 
ViN = 3.4V(3) 


— 


0.5 


2.0 


mA 


ICCD 


Dynamic Power Supply Current''*) 


Vcc = Max., Outputs Open 
OEi = OE2 = GND 
One Input Toggling 
50% Duty Cycle 


ViN = Vcc 
VlN = GND 




0.15 


0.25 


mA/ 
MHz 


Ic 


Total Power Supply Current'®' 


Vcc = Max., Outputs Open 
fi = 10MHz, 50% Duty Cycle 
OE1 = OE2 = GND 
One Bit Toggling 


ViN = Vcc 
ViN = GND 


— 


1.7 


4.0 


mA 


ViN = 3.4V 
VlN = GND 


— 


2.0 


5.0 


Vcc = Max., Outputs Open 
fi = 2.5MHz, 50% Duty Cycle 
OE1 = OE2 = GND 
Ten Bits Toggling 


VlN = Vcc 
ViN = GND 


— 


4.0 


7.8(5) 


ViN = 3.4V 
ViN = GND 


— 


6.5 


17.8(5) 



NOTES: 

1 . For condition shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at Vcc = 5.0V, +25°C ambient. 

3. Per TTL driven input (Vin = 3.4V); all other inputs at Vcc or Gnd. 

4. This parameter Is not directly testable, but is derived for use in Total Power Supply calculations. 

5. Values for these conditions are examples of the Ice formula. These limits are guaranteed but not tested. 

6. Ic = Iquiescent = Inputs + (dynamic 

Ic = Ice + Alec DhNt + IccD (fcp/2 + fi Ni) 

lce= Quiescent Current 

Alee = Quiescent Current 

DH = Duty Cycle for a TTL High Input {Vin = 3.4V) 

Nt = Number of TTL Inputs at Dh 

IccD = Dynamic Current caused by an Input Transition Pair (HLH or LHL) 

fcp = Clock Frequency for Register Devices (Zero for Non-Ragister Devices) 

fi = Input Frequency 

Ni = Number of Inputs at fi 

All currents are In milliamps and all frequencies are in MHz. 



SWITCHING CHARACTERISTICS OVER OPERATING RANGE 










Symbol 


Parameter 


FBT2827A 


FBT2827B | 


Commercial 


Military 


Commerciai 


Military | 


iVIin.P' 


iVIax. 


MIn.P) 


Max. 


Min.P) 


Max. 


Min.w 


Max. 


tPHL 
tPLH 


Prop Delay, Di to Yi 


1.5 


7.0 


1.5 


7.5 


1.5 


5.0 


1.5 


6.5 


tPZH 
tPZL 


Output Enable Time OE to Yi 


1.5 


13.0 


1.5 


14 


1.5 


8.0 


1.5 


9.0 


tPHZ 
tPLZ 


Output Disable Time OE to Yi 


1.5 


13.0 


1.5 


14 


1.5 


7.0 


1.5 


8.0 




Symbol 


Parameter 


FBT2828A 


FBT2828B | 


Commercial 


Military 


Commerciai 


Military | 


IWin.P) 


Max. 


Min.P' 


Max. 


Min.P) 


Max. 


Min.P) 


Max. 


tPHL 
tPLH 


Prop Delay, Di to Yi 


1.5 


8.0 


1.5 


8.5 


1.5 


5.5 


1.5 


6.5 


tPZH 
tPZL 


Output Enable Time OE to Yi 


1.5 


12.0 


1.5 


13.0 


1.5 


8.0 


1.5 


9.0 


tPHZ 
tPLZ 


Output Disable Time OE to Yi 


1.5 


14.0 


1.5 


15.0 


1.5 


7.0 


1.5 


8.0 




NOTES: 

1 . See test circuit and waveforms. 

2. Minimum limits are guaranteed but not tested on Propagation Delays. 

3. These parameters are guaranteed but npt tested. 
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Integrated Device Technology, Inc. 



HIGH-SPEED BiCMOS 
10-BIT MEMORY 
LATCHES 



IDT54/74FBT2841A 
IDT54/74FBT2841B 



FEATURES: 

• 25il output resistors reduce overshoot and undershoot 
when driving MOS RAMs 

• Significant reduction in ground bounce from standard 
CMOS devices 

• TTL compatible input and output levels 

• Low power in all three states 

• ± 10% power supply for both military and commercial 
grades 

• JEDEC standard pinout for DIP, SOIC and LCC 
packages 

• Military product compliant to MIL-STD-883, Class B 



DESCRIPTION: 

The FBT series of BiCMOS Memory Drivers are built using 
advanced BiCEMOS™, a dual metal BiCMOS technology. 
This technology is designed to supply the highest device 
speeds while maintaining CMOS power levels. 

The IDT54/74FBT2841 series are 3-state, 10-bit latches 
where each output is terminated with a 25n series resistor. 

The FBT series of memory line drivers are ideal for use in 
designs needed to drive large capacitive loads with low static 
(DC) current loading. They are also designed for rail-to-rail 
output switching. This higher output level in the high state will 
result in a significant reduction in overall system power 
dissipation. 
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PIN CONFIGURATIONS 
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DIP/SOIC/CERPACK 
TOP VIEW 

BiCEMOS is a tradematk of Integrated Device Technology, Inc. 



INDEX 



D2 
D3 
D4 

NC 
Ds 
De 

D7 



^ 


o 


lujo 8 








Q 


Q 


|0 2> 


>■ > 




y M 






LJ 


'^ \ 


4 


3 


2 1 128 


27 26 




:]5 




i—i 

1 




25 e: 


Y2 


:]6 








24[: 


Y3 


•17 








23[: 


Y4 


:]B 




L28-1 




22[: 


NC 


[]9 








21 e: 


Y5 


:]io 








20 c: 


Ye 


[]ii 








i9[: 


Y7 


12 


13 14 15 16 


17 18 




^ n 


|— 1 






n / 




OO 0) 


Q QUJ 
2 Z-^ 


o, « 


2599 drw 02 






o 










LCC 






TOP VIEW 









MILITARY AND COMMERCIAL TEMPERATURE RANGES 



APRIL 1992 



01932 Integrated Device Technolog/, Inc. 



6.55 



DSC-6014/3 
1 



IDT54/74FBT2841A/B 

HIGH-SPEED BiCMOS 10-BIT MEMORY LATCHES 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



PIN DESCRIPTION 



Name 


I/O 


Description 


D0-D9 


1 


The latch data inputs. 


LE 


1 


The latch enable Input. The latches are trans- 
parent when LE is HIGH. Input data is latched 
on the HIGH-to-LOW transition. 


Y0-Y9 





The 3-state latch outputs. 


OE 


1 


The output enable control. When OE is LOW, 
the outputs are enabled. When OE is HIGH, 
the outputs Yi are in the high-impedance (off) 
state. 



FUNCTION 


TABLE^^) 






Inputs 


Internal 


Outputs { 


OE 


LE 


Dl 


Ql 


Yi 


Function 


H 


X 


X 


X 


Z 


HighZ 


H 


H 


L 


L 


Z 


HighZ 


H 


H 


H 


H 


z 


HighZ 


H 


L 


X 


NC 


z 


Latched (High Z) 


L 


H 


L 


L 


L 


Transparent 


L 


H 


H 


H 


H 


Transparent 


L 


L 


X 


NC 


NC 


Latched 



LOGIC SYMBOL 



NOTE: 2599 tbi 06 

1 . H = HIGH, L = LOW, X = Don't Care, NC = No Change, Z = High 
Impedance 



D-;^ 




H>-^^"^' 



ABSOLUTE MAXIMUM RATINGS^^^ 



Symbol 


Rating 


Commercial 


Military 


Unit 


Vterm(2) 


Terminal Voltage 
with Respect 
toGND 


-0.5 to +7.0 


-0.5 to +7.0 


V 


Vterm(3) 


Terminal Voltage 
with Respect 
toGND 


-0.5 to Vcc 


-0.5 to Vcc 


V 


Ta 


Operating 
Temperature 


to +70 


-55 to +125 


°c 


Tbias 


Temperature 
Under Bias 


-55 to +125 


-65 to +135 


°c 


TSTG 


Storage 
Temperature 


-55 to +125 


-65 to +1 50 


°c 


Pi 


Power Dissipation 


0.5 


0.5 


w 


lOUT 


DC Output Current 


120 


120 


mA 



NOTES: 2599tbioi 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. No terminal voltage 
may exceed Vcc by +0.5V unless othenvise noted. 

2. Inputs and Vcc terminals only. 

3. Outputs and I/O terminals only. 



CAPACITANCE (Ta = +25°C, f ■:■ 1.0MHz) 



Symbol 


Parameter''^ 


Conditions 


Typ. 


IVIax. 


Unit 


CiN 


Input Capacitance 


VIN = OV 


6 


10 


PF 


COUT 


Output Capacitance 


VOUT = OV 


8 


12 


PF 



NOTE: 2599 tbI 02 

1 . This parameter is measured at characterization but not tested. 
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HIGH-SPEED BICMOS 10-BIT MEMORY LATCHES 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 

Following Conditions Apply Unless Otherwise Specified: Vlc = 0.2V; Vhc = Vcc- 0.2V 

Commercial: Ta = 0»C to +70°C, Vcc = 5.0V ±10%; Military: Ta = -55°C to +125°C, Vcc = 5.0V ±10% 



Symbol 


Parameter 


Test Condltions^^^ 


Min. 


Typ.(2) 


Max. 


Unit 


VlH 


Input HIGH Level 


Guaranteed Logic HIGH Level 


2.0 


— 


— 


V 


VIL 


Input LOW Level 


Guaranteed Logic LOW Level 


— 


— 


0.8 


V 


IIH . 


input HIGH Current 


Vcc = Max., VI = 2.7V 


— 


— 


10 


HA 


IlL 


Input LOW Current 


Vcc = Max., VI = 0.5V 


— 


— 


-10 


HA 


,.l02H 


High Impedance 
Output Current ' 


Vcc = Max. . 


Vo = 2.7V 


■ — 


— 


50 


HA 


lOZL 


Vo = 0.5V 


— 


— 


-50 


II 


Input HIGH Current 


Vcc = Max., Vcc (Max.) 


— 


— 


100 


HA 


VIK 


Clamp Diode Voltage 


Vcc = Min., In = -18mA 


— 


-0.7 


-1.2 


V 


lODH 


Output Drive Current 


Vcc = Min., Vo = 2.25V 


-35 


— 


— 


mA 


lODL 


Output Drive Current 


Vcc = Min., Vo = 2.25V 


50 


— 


— 


mA 


los 


Short Circuit Current 


Vcc = Max., Vo = GND(3) 


-75 


— 


-225 


mA 


VOH 


Output HIGH Voltage 


Vcc = Min. 
ViN = ViHorViL 


lOH = -SOOnA'"' 


Vhc 


Vcc 


— 


V 


loH = -1 mA 


2.7 


3.8 


— 


l0H = -8mA 


2.4 


3.3 


— 


IOH = -12mA 


2.0 


3.2 


— 


Vol 


Output LOW Voltage 


Vcc = Min. 
ViN = ViHorViL 


lOL = SOOnA^") 


— 


GND 


Vlc 


V 


loL = 1 mA 


— 


0.1 


0.5 


IOL = 12mA 


— 


0.35 


0.8 


Vh 


Input Hysteresis 


— 


— 


200 


— 


mV 


ICCH 

Iccz 

ICCL 


Quiescent Power 
Supply Current 


Vcc = Max. 

,ViN = GNDorVcc 




0.2 


1.5 


mA 



NOTES: 

1 . For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at Vcc = 5.0V, +25°C ambient and maximum loading. 

3. Not more than one output should be shorted at one time. Duration of the short circuit test should not exceed one second. 

4. This condition is guaranteed but not tested. 
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HIGH-SPEED BICMOS 10-BIT MEMORY LATCHES 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



POWER SUPPLY CHARACTERISTICS 



Symbol 


Parameter 


Test Condltlons(^) 


MIn. 


Typ.P) 


Max. 


Unit 


Alec 


Quiescent Power Supply 
Current (Inputs TTL HIGH) 


Vcc - Max. 
ViN - 3.4V('') 


— 


0.5 


2.0 


mA 


ICCD 


Dynamic Power Supply Current^*^ 


Vcc » Max., Outputs Open 

OEoGND 

One Input Toggling 

LE - Vcc 

50% Duty Cycle 


ViN = Vcc 
ViN - GND 




0.3 


0.4 


mA/ 
MHz 


Ic 


Total Power Supply Current^®' 


Vcc = Max., Outputs Open 
fi = 10MHz. 50% Duty Cycle 

OE-GND,LE = Vcc 
One Bit Toggling 


ViN = Vcc 
VlN^GND 


— 


3.2 


5.5 


mA 


ViN = 3.4V 
ViN = GND 


— 


3.5 


6.5 


Vcc = Max., Outputs Open 
fi = 2.5MHz, 50% Duty Cycle 

OE = GND,LE = Vcc 
Ten Bits Toggling 


ViN = Vcc 
ViN =1 GND 


— 


7.7 


11.5(5) 


ViN = 3.4V 
ViN = GND 


— 


10.2 


21.5(5) 



NOTES: 

1 . For conditions shown as Max. or MIn., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at Vcc = 5.0V, +25°C ambient 

3. Per TTL driven input (Vin = 3.4V); all other inputs at VCC or GND. 

4. This parameter is not directly testable, but is derived for use in Total Power Supply calculations. 

5. Values for these conditions are examples of the Ice formula. These limits are guaranteed but not tested. 

6. Ic = Iquiescent +I1NPUTS + Idynamic 

Id = Ice + AIccDhNt + lccD(fcp/2 + fiNi) 

Ice = Quiescent Current 

Alec = Power Supply Current for a TTL High Input (Vin » 3.4V) 

Dh = Duty Cycle for TTL Inputs High 

Nt = Number of TTL Inputs at Dh 

lecD = Dynamic Current Caused by an input Transition Pair (HLH or LHL) 

fcp T= Clock Frequency for Register Devices (Zero for Non-Register Devices) 

fi = Input Frequency 

Ni = Number of Inputs at fi 

All currents are in milliamps and all frequencies are In megahertz. 



SWITCHING CHARACTERISTICS OVER OPERATING RANGE 












Symbol 


Parameter 


Conditlon(') 


54/74FBT2841A 


54/74FBT2841B 


Unit 


Com'l. 


Mil. 


Com'l. 


Mil. 


Mln.P) 


Max. 


MIn.P) 


Max. 


Mln.P) 


Max. 


Mln.(2) 


Max. 


tPLH 
tPHL 


Propagation Delay 
Di to Yi (LE = HIGH) 


CL=50pF 
Rl=500Q 


1.5 


9.0 


1.5 


10.0 


1.5 


6.5 


1.5 


7.5 


ns 


tsu 


Data to LE Set-up Time 


2.5 


— 


2.5 


— 


2.5 


— 


2.5 


— 


ns 


tH 


Data to LE Hold Time 


2.5 


— 


3.0 


— 


2.5 


— 


2.5 


— 


ns 


tPLH 
tPHL 


Propagation Delay 
LE to Yi 


1.5 


12.0 


1.5 


13.0 


1.5 


8.0 


1.5 


10.5 


ns 


tw 


LE Pulse Width'^) 
HIGH 


4.0 


— 


5.0 


— 


4.0 


— 


4.0 


— 


ns 


tPZH 
tPZL 


Output Enable Time 
OE toYi 


1.5 


11.5 


1.5 


13.0 


1.5 


8.0 


1.5 


8.5 


ns 


1.5 


8.0 


1.5 


10.0 


1.5 


7.0 


1.5 


7.5 


ns 


tPHZ 
tPLZ 


Output Disable Time 
OE toYi 




NOTES: 

1 . See test circuits and waveforms. 

2. Minimum limits are guaranteed but not tested on Propagation Delays. 

3. These parameters are guaranteed, but not tested. 
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3.3V LOGIC AND 5V-3.3V TRANSLATOR PRODUCTS 



The demand for 3.3V logic functions is increasing dra- 
matically. In particular, the introduction of 3.3V processors, 
coupled with the availability of 3.3V ASIC and RAM, has fueled 
a rapid growth in 3.3V portable personal computer and work- 
station development. IDT's new 3.3V bus interface logic 
devices, (74FCT163xxx and the 74FCT3xxx) and 5V-to-3.3V 
translator {74FCT1 642457) are designed to support the ex- 
ploding demand generated by these new systems. The 
translator chip, in particular, solves the designer's number one 
problem when designing with 3.3V; how to interface 3.3V and 
5V on a single bus. IDT offers 3.3V logic in both Octal and 
Double Density configurations. Pinouts and AC specifications 
of both configurations match those of available 5V functions. 

3.3V Standard Logic Functions 

IDT's newfamily of 3.3V logic devices has been developed 
on today's advanced sub-half-micron CEMOS process, pro- 
viding low-voltage compatibility without sacrificing high per- 
formance. The 3.3V family consists of functions offered in 
20-, 24-, 48-, and 56-pin new fine-pitch Shrink Small Outline 
Packages (SSOP). Both the Double Density and the Octal 
3.3Vfunctionshavethesamefunction and pin-outs as theirSV 
counterparts, making it easy to upgrade existing designs. AC 
specifications also match those of the 5V FCT functions. 
Because of the high speeds, the 3.3V logic family is the ideal 
choice for redesigned 5V systems, especially those that 
maintain clock rates above 25MHz. IDT's 3.3V products have 
been designed to operate from a regulated 3.3V supply and 
are not simply "recharacterized" or "derated" 5V CMOS prod- 
ucts. All 3.3V products will also operate functionally with Vcc 
as low as 2.5V, making them an excellent choice for non- 
regulated, battery operated system applications. 



5V-to-3.3V Bidirectional Translator 

The 5V-to-3.3V translator chip was developed to comple- 
ment the 3.3 V-only products, providing an immediate solution 
to the problems incurred from interfacing 5V to 3.3V logic. It is 
clear that not all components required to complete a 3.3V 
system are immediately available. Therefore, initial systems 
will require some combination of 3.3V and 5V components, 
creating a need for logic voltage translation. In bidirectional 
applications, there is an inherent problem; since all 3.3V 
drivers have a parasitic diode to Vcc, there is a chance that a 
5V signal will source current into the 3.3V device (specifically 
when the 5V signal is >3.3V + Vd). If maximum current ratings 
are exceeded, the 3.3V device can be damaged. IDT's 
translator can also serve as an interface between a 3.3V 
system and 5V peripherals. 

5V-to-3.3V Unidirectional Translators 

In many applications, there is a need to communicate 
directly from 5V components to 3.3V components. In these 
unidirectional applications, standard unidirectional 3.3V-only 
functions can operate as effective voltage translators. Be- 
cause IDT's Octal and Double Density 3.3V logic has no input 
clamp diodes to Vcc and high breakdown voltages, the inputs 
can easily be driven by 5V signals without any system prob- 
lems. IDT's unidirectional 3.3V devices make excellent one- 
way 5V-to-3.3V translators. 
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Integrated Device Technology, Inc. 




3.3V CMOS 16-BIT PRELIMINARY 
BUFFER/LINE DRIVER IDT54/74FCT163244/A 



FEATURES: 

• 0.5 MICRON CEMOS™ Technology 

• Typical tsK(o) (Output Skew) < 250ps 

• Can serve as 5V to 3.3V translator 

• ESD > 2000V per MIL-STD-883, Method 3015; 
> 200V using machine model (C = 200pF, R = 0) 

• 25 mil Center SSOP and Cerpack Packages 

• Extended commercial range of -40°C to +85°C 

• Vcc = 3.3V ±0.3V 

• CMOS power levels (0.1 6mW typ. static) 

• Rail-to-Rail output swing for increased noise margin 

• Military product compliant to MIL-STD-883, Class B 

• Low Ground Bounce (0.3V typ.) 

• Inputs (except I/O) can be driven by 3.3V or 5V 
components 



DESCRIPTION: 

The IDT54/74FCT163244/A 16-bit buffer/line drivers are 
built using advanced CEMOS, dual metal CMOS technology. 
These high-speed, low-power devices offer bus/backplane 
interface capability with improved packing density. These 
devices have a flow-through organization for ease of board 
layout. The three-state controls are designed to operate these 
devices in a Quad-Nibble, Dual-Byte or single 16-bit word 
mode. All inputs are designed with hysteresis for improved 
noise margin. 

The inputs of IDT54/74FCT163244/A can be driven from 
either 3.3 V or 5V devices. This feature allows the use of these 
devices as translators in a mixed 3.3V/5V supply system. 
Thus, the IDT54/74FCT163244/A can be used as buffers to 
connect 5V components to a 3.3V bus. 
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IDT54/74FCT163244/A 

3.3V 16-BlT BUFFER/LINE DRIVER 
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PIN CONFIGURATIONS 
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IDT54/74FCT163244/A 

3.3V 16-BIT BUFFER/LINE DRIVER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



PIN DESCRIPTION 



Pin Names 


Description 


xOE 


3-State Output Enable Inputs (Active LOW) 


xAx 


Data Inputs 


xYx 


3-State Outputs 



FUNCTION TABLE<^^ 




inputs 


Outputs 


xOE 


xAx 


xYx 


L 


L 


L 


L 


H 


H 


H 


X 


Z 



NOTE: 

1. H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Don't Care 
Z = High Impedance 



ABSOLUTE MAXIMUM RATINGS^^^ 



CAPACITANCE (Ta= +25°C, f = l.OMHz) 



Symbol 


Ratinci 


Commercial 


iVIilitary 


Unit 


Vterm(2) 


Terminal Voltage 
with Respect to 
GND 


-0.5 to +4.6 


-0.5 to +4.6 


V 


VtermO) 


Terminal Voltage 
with Respect to 
GND 


-0.5 to +7.0 


-0.5 to +7.0 


V 


Vterm(4) 


Terminal Voltage 
with Respect to 
GND 


-0.5 to 
VCC + 0.5 


-0.5 to 
Vcc + 0.5 


V 


Ta 


Operating 
Temperature 


-40 to +85 


-55 to +125 


°c 


Tbias 


Temperature 
Under Bias 


-55 to +125 


-65 to +135 


°c 


TSTG 


Storage 
Temperature 


-55 to +125 


-65 to +150 


°c 


Pt 


Power Dissipation 


1.0 


1.0 


w 


lOUT 


DC Output 
Current 


-60 to +60 


-60 to +60 


mA 



NOTES: 2532 Ink 03 

1. StressesgreaterthanthoselistedunderABSOLUTEMAXIMUMRATINGS 
may cause permanent damage to the device. This is a stress rating only 
and functional operation of the device at these or any other conditions 
above those indicated in the operational sections of this specification is 
notimplied. Exposure to absolute maximum rating conditions for extended 
periods may affect reliability. 

2. Vcc terminals. 

3. Input terminals. 

4. Output and I/O terminals. 



Symbol 


ParameterO) 


Conditions 


Typ. 


iVIax. 


Unit 


CiN 


Input 
Capacitance 


VIN = ov 


4.5 


6.0 


pF 


COUT 


Output 
Capacitance 


VOUT = OV 


5.5 


8.0 


pF 



mOTE: 2532 Ink 04 

1 . This parameter is measured at characterization but not tested. 
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IDT54/74FCT163244/A 

3.3V 16-BlT BUFFER/LINE DRIVER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 

Following Conditions Apply Unless Othenwise Specified: 

Commercial: Ta = -AO°C to +85°C, Vcc = 3.3V ± 0.3V; Military: Ta = -SS'C to +125°C, Vcc = 3.3V ± 0.3V 



Symbol 


Parameter 


Test Condltions(i) 


Min. 


Typ.(2) 


Max. 


Unit 


VlH 


Input HIGH Level (Input pins) 


Guaranteed Logic HIGH Level 


2.0 


— 


5.5 


V 


Input HIGH Level (I/O pins) 


2.0 


— 


Vcc+0.5 


VIL 


Input LOW Level 
(Input and I/O pins) 


Guaranteed Logic LOW Level 


-0.5 


— 


0.8 


V 


llH 


Input HIGH Current (Input pins) 


Vcc = Max. 


VI = 5.5V 


— 


— 


±5 


HA 


Input HIGH Current (I/O pins; 


Vi = Vcc 


— 


— 


±15 


IlL 


Input LOW Current (Input pins) 


VI = GND 


— 


— 


±5 


Input LOW Current (I/O pinsi 


Vi = GND 


— 


— 


±15 


lOZH 


High Impedance Outpu- C: : •■ 
(3-State Output pins) 


Vcc = Max 


Vo=Vcc 


— 


— 


±10 


HA 


lOZL 


Vo=GND 


— 


— 


±10 


VIK 


Clamp Diode Voltage 


Vcc = Min., liN =-18mA 


— 


-0.7 


-1.2 


V 


lODH 


Output HIGH Current 


Vcc = 3.3V, ViN = ViHorVlL, Vo=1.5V(3) 


-<36 


-60 


-110 


mA 


lODL 


Output LOW Current 


Vcc = 3.3V, ViN = VlH or ViL, Vo = 1 .5V(3) 


50 


90 


200 


mA 


VOH 


Output HIGH Voltage 


Vcc = Min, 

Vim = ViHor ViL 


loH = -0.1mA 


Vcc-0.2 


— 


— 


V 


iOH = -6mAMIL. 
IOH = -8mACOM'L. 


2.4(6) 


3.0 


— 


Vol 


Output LOW Voltage 


Vcc = Min. 

V .; = '/iH or ViL 


IOL= 0.1mA 


— 


— 


0.2 


V 


l0L= 16mA 


— 


0.2 


0.4 


loL = 24mA 


— 


0.3 


0.5 


Ids 


Short Circuit Current^) 


Vcc = Max., Vo = GND(3) 


-60 


-135 


-240 


mA 


Vh 


Input Hysteres: . 


- 


— 


150 


- 


mV 


ICCL 
ICCH 

Iccz 


Quiescent Power Supply Current 


Vcc = Max., ViN = GND or Vcc 




0.05 


1.5 


mA 



NOTES: 

1 . For conditions shown as Max. or Min., usq appropriate 

2. Typical values are at Vcc = 3.3V, +25°C ambient. 

3. Not more than one output should be tested at one time 

4. This parameter is guaranteed but not tested. 

5. VoH = Vcc - 0.6V at rated current. 



value specified under Electrical Characteristics for the applicable device type. 
. Duration of the test should not exceed one second. 
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IDT54/74FCT163244/A 

3.3V 16-BIT BUFFER/LINE DRIVER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



POWER SUPPLY CHARACTERISTICS 



Symbol 


Parameter 


Test Conditlons(i) 


Min. 


TVP.(2) 


Max. 


Unit 


Alec 


Quiescent Power Supply Current 
TTL Inputs HIGH 


Vcc = Max. 


ViN = Vcc - 0.6V(3) 


— 


2.0 


30 


HA 


ViN = 2.4V(3) 


— 


70 


500 


ICCD 


Dynamic Power Supply 
Current(4) 


Vcc = Max. 
Outputs Open 
50% Duty Cycle 
xUE = GND 
One Input Toggling 


ViN = Vcc 
ViN = GND 




50 


75 


MHz 


Ic 


Total Power Supply Current(6) 


Vcc = Max. 
Outputs Open 
fi = 10MHz 

50% Duty Cycle 
xUE=GND 
One Bit Toggling 


ViN = Vcc - 0.6V 
ViN = GND 




0.6 


2.3 


mA 


ViN = 2.4V 
ViN = GND 




0.6 


2.5 


Vcc = Max. 
Outputs Open 
fi= 2.5MHz 
50% Duty Cycle 
xOE=GND 
Sixteen Bits Toggling 


ViN = Vcc - 0.6V 
ViN = GND 


" 


2.1 


4.7(5) 


ViN = 2.4V 
ViN = GND 




2.6 


8.5(5) 



NOTES: 

1 . For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at Vcc = 3.3V, +25°C ambient. 

3. Per TTL driven input; all other inputs at Vcc or GND. 

4. This parameter is not directly testable, but Is derived for use in Total Power Supply Calculations. 

5. Values for these conditions are examples of the Ice formula. These limits are guaranteed but not tested. 

6. Ic = Iquiescent + Iinputs + Idynamic 

Ic = Ice + Alec DhNt + IccD (fepNcp/2 + flNi) 

Ice = Quiescent Current (JecL, lecH and Icez) 

Alec = Power Supply Current for a TTL High Input 

Dh = Duty Cycle for TTL Inputs High 

Nt = Number of TTL Inputs at Dh 

IccD = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 

fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices) 

Ncp = Number of Clock Inputs at fcp 

fi = Input Frequency 

Ni = Number of Inputs at fi 



SWITCHING CHARACTERISTICS OVER OPERATING RANGE 




Symbol 


Parameter 


CondiUon(i) 


FCT1 63244 


FCT163244A 


Unit 


Com'l. 


Mil. 


Com'l. 


Mil. 


Mln.(2) 


Max. 


Min.(2) 


Max. 


Min.(2) 


Max. 


Mln.(2) 


Max. 


tPLH 
tPHL 


Propagation Delay 
xAx to xYx 


Cl = 50pF 

Rl = soon 


1.5 


6.5 


1.5 


7.0 


1.5 


4.8 


1.5 


5.1 


ns 


tPZH 
tPZL 


Output Enable Time 


1.5 


8.0 


1.5 


8.5 


1.5 


6.2 


1.5 


6.5 


ns 


tPHZ 
tPLZ 


Output Disable Time 


1.5 


7.0 


1.5 


7.5 


1.5 


5.6 


1.5 


5.9 


ns 


tSK(o) 


Output Skew(3) 


— 


0.5 


— 


0.5 


— 


0.5 


— 


0.5 


ns 



NOTES: 

1 . See test circuit and waveforms. 

2. Minimum limits are guaranteed but not tested on Propagation Delays. 

3. Skew between any two outputs, of the same package, switching In the same direction. This parameter Is guaranteed by design. 
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3.3V CMOS 16-BIT PRELIMINARY 
BIDIRECTIONAL IDT54/74FCT163245/A 
TRANSCEIVERS 



FEATURES: 

• 0.5 MICRON CEMOS™ Technology 

• Typical tSK(o) (Output Skew) < 250ps 

• ESD'> 2000V per MIL-STD-883, Method 3015; 
> 200V using machine model (C = 200pF, R = 0) 

• 25 mil Center SSOP and Cerpack Packages 

• Extended commercial range of -40''C to +85°C 

• Vcc = 3.3V±0.3V 

• CMOS power levels (0.16mWtyp. static) 

• Rail-to-Rail output swing for increased noise margin 

• Military product compliant to MIL-STD-883, Class B 

• Low Ground Bounce (0.3V typ.) 

• Inputs (except I/O) can be driven by 3.3V or 5V 
components 



DESCRIPTION: 

The IDT54/74FCT163245/A 16-bit transceivers are built 
using advanced CEMOS, dual metal CMOS technology. 
These high-speed, low-power transceivers are ideal for syn- 
chronous communication between two busses (A and B). The 
Direction and Output Enable controls are designed to operate 
these devices as either two independent 8-bit transceivers or 
one 16-bit transceiver. The direction control pin (xDIR) 
controls the direction of data flow. The output enable pin 
(xUE) overrides the direction control and disables both ports. 
All inputs are designed with hysteresis for improved noise 
margin. 

The xDlR and xOE control inputs of these transceivers can 
be driven from either 3.3V or 5V devices. This feature allows 
added flexibility when used in a mixed 3.3V/5V supply envi- 
ronment. 
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MILITARY AND COMMERCIAL TEMPERATURE RANGES 
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01992 Integrated Device Technology, Inc. 
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IDT54/74FCT163245/A 

3.3V CMOS 16-BIT BIDIRECTIONAL TRANSCEIVERS 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



PIN CONFIGURATIONS 
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IDT54/74FCT163245/A 

3.3V CMOS 16-BIT BIDIRECTIONAL TRANSCEIVERS 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



PIN DESCRIPTION 



Pin Names 


Description 


xT5E 


Output Enable Input (Active LOW) 


xDIR 


Direction Control Input 


xAx 


Side A Inputs or 3-State Outputs 


xBx 


Side B Inputs or 3-State Outputs 



FUNCTION TABLE^^) 



Inputs 


Outputs 


xSE 


xDIR 


L 


L 


Bus B Data to Bus A 


L 


H 


Bus A Data to Bus B 


H 


X 


Higti Z State 



NOTE: 

1. H - HIGH Voltage Level 
L = LOW Voltage Level 
X - Don't Care 
Z = High Impedance 



ABSOLUTE MAXIMUM RATINGS^^) 



CAPACITANCE (Ta = +25°C, f = 1 .OMHz) 



Symbol 


Rating 


Commercial 


Military 


Unit 


Vterm(2) 


Terminal Voltage 
with Respect to 
GND 


-0.5 to +4.6 


-0.5 to +4.6 


V 


VTERM{3) 


Terminal Voltage 
with Respect to 
GND 


-0.5 to +7.0 


-0.5 to +7.0 


V 


VTERM(4) 


Terminal Voltage 
with Respect to 
GND 


-0.5 to 
Vcc+0.5 


-0.5 to 
Vcc+0.5 


V 


Ta 


Operating 
Temperature 


-40 to +85 


-55 to +125 


°c 


Tbias 


Temperature 
Under Bias 


-55 to +125 


-65 to +135 


"C 


TSTG 


Storage 
Temperature 


-55 to +125 


-65 to +150 


°c 


Pt 


Power Dissipation 


1.0 


1.0 


w 


lOUT 


DC Output 
Current 


-60 to +60 


-60 to +60 


mA 



NOTES: 2554 Ink 03 

1 . Stresses greater than those listed under ABSOLUTE H/IAXIMUM RAT- 
INGS may cause permanent damage to the device. This is a stress rating 
only and functional operation of the device at these or any other condi- 
tions above those indicated in the operational sections of this specifica- 
tion is not Implied. Exposure to absolute maximum rating conditions for 
extended periods may affect reliability. 

2. Vcc terminals. 

3. Input terminals. 

4. Output and I/O terminals. 



Symbol 


ParameteKi) 


Conditions 


Typ. 


Max, 


Unit 


qn 


Input 
Capacitance 


ViN = OV 


4.5 


6.0 


PF 


Q/o 


I/O 
Capacitance 


VOUT=0V 


5.5 


8.0 


PF 



NOTE: 

1 . This parameter is measured at characterization but not tested. 
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IDT54/74FCT163245/A 

3.3V CMOS 16-BIT BIDIRECTIONAL TRANSCEIVERS 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 

Following Conditions Apply Unless Othenwise Specified: 

Commercial: Ta = -40''C to +85°C, Vcc = 3.3V + 0.3V; Military: Ta = -dS^C to +1 25<'C, Vcc = 3.3V ± 0.3V 



Symbol 


Parameter 


Test Condltlons(i) 


MIn. 


Typ.(2) 


Max. 


Unit 


VlH 


Input HIGH Level (Input pins) 


Guaranteed Logic HIGH Level 


2.0 


— 


5.5 


V 


Input HIGH Level (I/O pins) 


2.0 


— 


Vcc+0.5 


VIL 


Input LOW Level 
(Input and I/O pins) 


Guaranteed Logic LOW Level 


-0.5 


— 


0.8 


V 


llH 


Input HIGH Current (Input pins) 


Vcc = Max. 


VI = 5.5V 


— 


— 


±5 


jiA 


Input HIGH Current (I/O pins) 


VI = Vcc 


— 


— 


±15 


ilL 


Input LOW Current (Input pins) 


Vi = GND 


— 


— 


±5 


Input LOW Current (I/O pins) 


Vi = GND 


— 


— 


±15 


lOZH 


High Impedance Output Current 
(3-State Output pins) 


Vcc = Max. 


VooVcc 


— 


— 


±10 


ma 


iOZL 


Vo = GND 


— 


— 


±10 


ViK 


Clamp Diode Voltage 


Vcc = Min., liN =-18mA 


— 


-0.7 


-1.2 


V 


lODH 


Output HIGH Current 


Vcc = 3.3V, ViN = VlH or ViL, Vo = 1 .SVO) 


-36 


-60 


-110 


rtiA 


lODL 


Output LOW Current 


Vcc = 3.3V, ViN = VlH or ViL. Vo = 1 .5V(3) 


50 


90 


200 


mA 


VOH 


Output HIGH Voltage 


Vcc = Min. 

ViN = ViHorViL . 


loH = -0.1mA 


Vcc-0.2 


— 


— 


V 


IOH = -6mAMIL 
l0H = -8mAC0M'L. 


2.4(5) 


3.0 


— 


Vol 


Output LOW Voltage 


Vcc = Min. 
ViN = ViHorViL 


IOL = 0.1mA 


— 


— 


0.2 


V 


IOL= 16mA 


— 


0.2 


0.4 


loL = 24mA 


— . 


0.3 


0.5 


los 


Short Circuit Current^ 


Vcc = Max., Vo = GND(3) 


-60 


-135 


-240 


rtiA 


Vh 


Input Hysteresis 


— 


— 


150 


— , 


mV 


ICCL 
ICCH 

Iccz 


Quiescent Power Supply Current 


Vcc = Max., ViN = GND or Vcc 




0.05 


1.5 


mA 



NOTES: 

1 . For conditions shown as Max. or Min., use appropriate value specified under 

2. Typical values are at Vcc = 3.3V, +25°0 ambient. 

3. Not more than one output should be tested at one time. Duration of the test 

4. This parameter is guaranteed but not tested. 

5. VoH = Vcc - 0.6V at rated current. 



Electrical Characteristics for the applicable device type, 
should not exceed one second. 
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IDT54/74FCT163245/A 

3.3V CMOS 16-BIT BIDIRECTIONAL TRANSCEIVERS 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



POWER SUPPLY CHARACTERISTICS 



Symbol 


Parameter 


Test Condltions(i) 


Min. 


TVP.(2) 


Max. 


Unit 


iilCC 


Quiescent Power Supply Current 
TTL Inputs HIGH 


Vcc = Max. 


ViN = Vcc - 0.6V(3) 


— 


2.0 


30 


^A 


ViN = 2.4V(3) 


— 


70 


500 


ICCD 


Dynamic Power Supply 
Current^'*) 


Vcc = Max. 
Outputs Open 
xUE = xDIR = GND 
One Input Toggling 
50% Duty Cycle 


ViN = Vcc 
ViN = GND 




50 


75 


HA/ 
MHz 


Ic 


Total Power Supply Current(6) 


Vcc = Max. 
Outputs Open 
fi=10MHz 
50% Duty Cycle 
xOE = xDIR = GND 
One Bit Toggling 


ViN = Vcc - 0.6V 
ViN = GND 




0.6 


2.3 


mA 


ViN = 2.4V 
VlN = GND 




0.6 


2.5 


Vcc = Max. 
Outputs Open 
fi= 2.5MHz 
50% Duty Cycle 
xUE = xDIR = GND 
Sixteen Bits Toggling 


ViN = Vcc - 0.6V 
ViN = GND 


" 


2.1 


4.7(5) 


ViN = 2.4V 
ViN = GND 




2.6 


8.5(5) 



NOTES: 

1 . For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at Vcc = 3.3V, +25°C ambient. 

3. Per TTL driven input; all other inputs at Vcc or GND. 

4. This parameter is not directly testable, but is derived for use in Total Power Supply Calculations. 

5. Values for these conditions are examples of the Ice formula. These limits are guaranteed but not tested. 

6. Ic = IQUIESCENT + llNPUTS + IDYNAMIC 

Ic = Ice + Alec DhNt + IccD (fcpNcp/2 + fiNi) 

Ice = Quiescent Current (I ccL, IccH and Iccz) 

Alec = Power Supply Current for a TTL High Input 

Dh = Duty Cycle for TTL Inputs High 

Nt = Number of TTL Inputs at Dh 

IceD = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 

fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices) 

Ncp = Number of Clock Inputs at fcp 

ft = Input Frequency 

Ni= Number of Inputs at fi 

SWITCHING CHARACTERISTICS OVER OPERATING RANGE 



Symbol 


Parameter 


Condition'^' 


FCT163245 


FCT163245A 


Unit 


Com'l. 


Mil. 


Com'l. 


Mil. 


Mln.(2) 


Max. 


Mln.(2) 


Max. 


Min.(2) 


Max. 


Mln.(2) 


Max. 


tPLH 
tPHL 


Propagation Delay 
AtoB.BtoA 


Cl = SOpF 
Rl = 500Q 


1.5 


7.0 


1.5 


7.5 


1.5 


4.6 


1.5 


4.9 


ns 


tPZH 

tPZL 


Output Enable Time 
xUEtoAorB 


1.5 


9.5 


1.5 


10.0 


1.5 


6.2 


1.5 


6.5 


ns 


tPHZ 
tPLZ 


Output Disable Time 
xUEtoAorB 


1.5 


7.5 


1.5 


10.0 


1.5 


5.0 


1.5 


6.0 


ns 


tPZH 
tPZL 


Output Enable Time 
xDIRtoAorBP) 


1.5 


9.5 


1.5 


10.0 


1.5 


6.2 


1.5 


6.5 


ns 


tPHZ 
tPLZ 


Output Disable Time 
xDIRtoAorB(3) 


1.5 


7.5 


1.5 


10.0 


1.5 


5.0 


1.5 


6.0 


ns 


tSK{0) 


Output Skew('') 


— 


0.5 


— 


0.5 


— 


0.5 


— 


0.5 


ns 



NOTES: 

1 . Sae test circuit and waveforms. 

2. I^lnimum limits are guaranteed but not tested on Propagation Delays. 

3. This parameter Is guaranteed but not tested. 

4. Skew between any two outputs, of the same package, switching in the same direction. This parameter is guaranteed by design. 
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Integrated Device Technology, Inc. 



3.3V CMOS 

16-BIT TRANSPARENT 

LATCH 



PRELIMINARY 
IDT54/74FCT163373/A 



FEATURES: 

• 0.5 MICRON CEMOS™ Technology 

• Typical tSK(o} (Output Skew) < 250ps 

• Can serve as 5V to 3.3V translator 

• ESD > 2000V per MIL-STD-883, Method 3015; 
> 200V using machine model (C = 200pF, R = 0) 

• 25 mil Center SSOP and Cerpack Packages 

• Extended commercial range of -40°C to +85°C 

• Vcc = 3.3V ±0.3V 

• CMOS power levels (0.1 6mW typ. static) 

• Rail-to-Rail output swing for increased noise margin 

• Military product compliant to MIL-STD-883, Class B 

• Low Ground Bounce (0.3V typ.) 

• Inputs (except I/O) can be driven by 3.3V or 5V 
components 



DESCRIPTION: 

The IDT54/74FCT163373/A 16-bil transparent D-type 
latches are built using advanced CEMOS, dual metal CMOS 
technology. These high-speed, low-power latches are ideal 
for temporary storage of data. They can be used for imple- 
menting memory address latches, I/O ports, and bus drivers. 
The Output Enable and Latch Enable controls are organized 
to operate each device as two 8-bit latches or one 1 6-bit latch. 
Flow-through organization of signal pins facilitates ease of 
layout. All inputs are designed with hysteresis for improved 
noise margin. 

The inputs of IDT54/74FCT163373/A can be driven from 
either 3 .3 V or 5 V devices. This feature allows the use of these 
transparent latches as translators in a mixed 3.3V/5V supply 
system. With xLE inputs HIGH, the IDT54/74FCT163373/A 
can be used as buffers to connect 5V components to a 3.3V 
bus. 



FUNCTIONAL BLOCK DIAGRAM 
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CEMOS is a trademark of Integrated Device Technology, Inc. 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



MAY 1992 



01 992 Integrated Device Technology, Inc. 



7.3 



DSC-423S^ 
1 



IDT54/74FCT163373/A 

3.3V 16-BIT TRANSPARENT LATCH 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



PIN CONFIGURATIONS 
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IDT54/74FCT163373/A 

3.3V 16-BIT TRANSPARENT LATCH 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



PIN DESCRIPTION 



Pin Names 


Description 


xDx 


Data Inputs 


xLE 


Latch Enable Inputs (Active HIGH) 


xOE 


Output Enable Inputs (Active LOW) 


xOx 


3-State Outputs 



FUNCTION 


TABLE<^> 






Inputs 


Outputs 


xDx 


xLE 


xGE 


xOx 


H 


H 


L 


H 


L 


H 


L 


L 


X 


X 


H 


Z 



NOTE: 

1. H = HIGH Voltage Level 
L ■> LOW Voltage Level 
X = Don't Care 
Z - High Impedance 



ABSOLUTE MAXIMUM RATINGS^^) 



CAPACITANCE (Ta = +25»C, f - 1.0MHz) 



Symbol 


Rating 


Commercial 


Military 


Unit 


Vterm(2) 


Terminal Voltage 
with Respect to 
GND 


-0.5 to +4.6 


-0.5 to +4.6 


V 


Vterm(3) 


Terminal Voltage 
with Respect to 
GND 


-0.5 to +7.0 


-0.5 to +7.0 


V 


VtermW 


Terminal Voltage 
with Respect to 
GND 


-0.5 to 
Vcc+0.5 


-0.5 to 
Vcc+0.5 


V 


Ta 


Operating 
Temperature 


-40 to +85 


-55 to +125 


°c 


Tbias 


Temperature 
Under Bias 


-55 to +125 


-65 to +135 


°c 


TSTG 


Storage 
Temperature 


-55 to +125 


-65 to +150 


°c 


PT 


Power Dissipation 


1.0 


1.0 


w 


lOUT 


DC Output 
Current 


-60 to +60 


-60 to +60 


mA 



NOTES: 2601 Ink 03 

1 . StressesgreaterthanthoselistedunderABSOLUTEMAXIMUMRATINGS 
may cause permanent damage to the device. This is a stress rating only 
and functional operation of the device at these or any other conditions 
above those indicated in the operational sections of this specification Is 
notimplied. Exposuretoabsolute maximum ratingconditionsfor extended 
periods may affect reliability. 

2. Vcc terminals. 

3. Input terminals. 

4. Output and I/O terminals. 



Symbol 


ParameteKi) 


Conditions 


Typ. 


Max. 


Unit 


CiN 


Input 
Capacitance 


ViN = OV 


4.5 


6.0 


pF 


COUT 


Output 
Capacitance 


VOUTisOV 


5.5 


8.0 


pF 



NOTE: 2601 Ink 04 

1 . This parameter is measured at characterization but not tested. 
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3.3V 16-BIT TRANSPARENT LATCH 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 

Following Conditions Apply Unless Otherwise Specified: 

Commercial: Ta = -40°C to +85°C, Voc = 3.3V ± 0.3V; Military: Ta = -55°C to +125°C, Vcc= 3.3V ± 0.3V 



Symbol 


Parameter 


Test ConditionsO) 


Min. 


Typ.(2) 


Max. 


Unit 


VlH . . 


Input HIGH Level (Input pins) 


Guaranteed Logic HIGH Level 


2.0 


— 


5.5 


V 


Input HIGH Level. (I/O pins) 


2.0 


— 


Vcc+0.5 


VIL 


Input LOW Level 
(Input and I/O pins) 


Guaranteed Logic LOW Level 


-0.5 


— ■ 


0.8 


V 


IIH 


Input HIGH Current (Input pins) 


Vcc = Max. 


VI = 5.5V 


— 


— 


±5 


^A 


Input HIGH Current (I/O pins) 


VI = Vcc 


— 


— 


±15 


IlL 


Input LOW Current (Input pins) 


VI = GND 


— 


— 


±5 


Input LOW Current (I/O pins) 


Vi = GND 


— 


— 


±15 


lOZH 


High Impedance Output Current 
(3-State .Output pins) 


Vcc = Max. 


Vo=Vcc 


— 


— 


±10 


HA 


lOZL 


Vo=GND 


— , 


— 


±10 


VIK •; 


Clamp Diode Voltage 


Vcc = Min., liN =-18mA 


— 


-0.7 


-1.2 


V 


■ lODH • :' 


Output HIGH Current 


Vcc = 3.3V, VlN=VlHorVlL. Vo=1.5V(3) 


-36 


-60 


-110 


mA 


lODL ' 


Output LOW Current 


Vcc = 3.3V, ViN = VlH or ViL. Vo = 1 .5V(3) 


50 


90 


200 


mA 


VOH . 


Output HIGH Voltage 


Vcc = Min. 
ViN = ViHorViL 


|0H = -0.1mA 


Vcc-0.2 


— 


— 


V 


loH = -6mAMIL. 
IOH = -8mACOM'L. 


2.4(5) 


3.0 


— 


Vol ' ' 


Output LOW Voltage 


Vcc = Min. 
ViN = ViHorViL 


|0L = 0.1mA 


— 


— 


0.2 


V 


l0L= 16mA: 


— 


0.2 


0.4 


IOL = 24mA 


— 


0.3 


0.5 


los 


Short Circuit Currents 


Vcc = Max.. Vo = GND(3) 


-60 


-135 


-240 


mA 


Vh 


Input Hysteresis 


_ . , 


— 


150 


- 


mV 


ICCL 
ICCH 

Iccz 


Quiescent Power Supply Current 


Vcc = Max., ViN = GND or Vcc 




0.05 


1.5 


mA 



NOTES: 

1 . For conditions shown as Max. or Min., use appropriate value specified under 

2. Typical values are at Vcc = 3.3V, +25°C ambient. 

3. Not more than one output should be tested at one time. Duration of the test 

4. This parameter is guaranteed but not tested. 

5. VoH = Vcc - 0.6V at rated current. 



Electrical Characteristics for the applicable device type, 
should not exceed one second. 
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IDT54/74FCT163373/A 

3.3V 16-BIT TRANSPARENT LATCH 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



POWER SUPPLY CHARACTERISTICS 



Symbol 


Parameter 


Test Condltlons(i) 


MIn. 


Typ.(2) 


Max. 


Unit 


Alec 


Quiescent Power Supply Current 
TTL Inputs HIGH 


Vcc = Max. 


ViN = Vcc - G.6V(3) 


— 


2.0 


30 


^A 


ViN = 2.4V(3) 


— 


70 


500 


ICCD 


Dynamic Power Supply 
Currentt"*) 


Vcc = Max. 
Outputs Open 
xOE = GND 
One Input Toggling 
50% Duty Cycle 


ViN = Vcc 
VlN = GND 




50 


75 


^lA/ 

MHz 


Ic 


Total Power Supply Current(6) 


Vcc = Max. 
Outputs Open 
fi=10MHz 
50% Duty Cycle 
xOE = GND 
xLE = Vcc 
One Bit Toggling 


ViN = Vcc - 0.6V 
ViN = GND 




0.6 


2.3 


mA 


ViN = 2.4V 
ViN = GND 




0.6 


2.5 


Vcc = Max. 
Outputs Open 
fi = 2.5MHz 
50% Duty Cycle 
xOE = GND 
xLE = Vcc 
Sixteen Bits Toggling 


ViN = Vcc - 0.6V 
ViN = GND 




2.1 


4.7(5) 


ViN = 2.4V 
ViN = GND 




2.6 


8.5(5) 



NOTES: 

1 . For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at Vcc = 3.3V, +25°C ambient. 

3. Per TTL driven Input; all other inputs at Vcc or GND. 

4. This parameter is not directly testable, but Is derived for use In Total Power Supply Calculations. 

5. Values for these conditions are examples of the Ice formula. These limits are guaranteed but not tested. 

6. Ic = IQUIESCENT + llNPUTS + IDYNAMIC 

Ic = Ice + Alec DhNt + IccD (fcpNcp/2 + fiNi) 

Ice = Quiescent Current (lecL, lecH and Iccz) 

Alee = Power Supply Current for a TTL High Input 

Dh = Duty Cycle for TTL Inputs High 

Nt = Number of TTL Inputs at Dh 

IccD = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 

fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices) 

Nop = Number of Clock Inputs at fcp 

fi = Input Frequency 

Ni = Number of Inputs at fi 
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IDT54/74FCT163373/A 

3.3V 16-BIT TRANSPARENT LATCH 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



SWITCHING CHARACTERISTICS OVER OPERATING RANGE 



Symbol 


Parameter 


Condition^) 


FCT163373 


FCT163373A 


Unit 


Com'i. 


MM. 


Com'i. 


MM. 


Mln.<2) 


Max. 


Mln.P) 


Max. 


Mln.<2) 


Max. 


M!n.P) 


Max. 


tPLH 
tPHL 


Propagation Delay 
xDx to xOx 


Cl = 50pF 
Rl = soon 


1.5 


8.0 


1.5 


8.5 


1.5 


5.2: 


1.5 


5.6 


ns 


tPLH 
tPHL 


Propagation Delay 
xLEtoxOx 


2.0 


13.0 


2.0 


15.0 


2.0 


8.5 


2.0 


9.8 


ns 


tPZH 
tPZL 


Output Enable Time 


1.5 


12.0 


1.5 


13.5 


1.5 


6.5 


1.5 


7.5 


ns 


tPHZ 
tPLZ 


Output Disable Time 


1.5 


7.5 


1.5 


10.0 


1.5 


5.5 


1.5 


6.5 


ns 


tsu 


Set-up Time HIGH 
or LOW, xDx to xLE 


2.0 


— 


2.0 


— 


2.0 


— 


2.0 


— 


ns 


tH 


Hold Time HIGH 
or LOW. xDx to xLE 


1.5 


— 


1.5 


— 


1.5 


— 


1.5 


— 


ns 


tw 


xLE Pulse Width 
HIGH 


6.0 


— ., 


6.0 


— 


5.0 


— 


6.0 


— 


ns 


tSK(o) 


Output Sl<ew(3) 


.— 


0.5 


— 


0.5 


— 


0.5 


— 


0.5 


ns 



NOTES: 

1 . See test drcuit and waveforms. 

2. Minimum limits are guaranteed but not tested on Propagation Delays. 

3. Skew between any two outputs, of the same package, switching in the same direction. This parameter is guaranteed by design. 
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Integrated Device Technology, Inc. 



3.3V CMOS 

16-BIT REGISTER (3-STATE) 



PRELIMINARY 
IDT54/74FCT163374/A 



FEATURES: 

0.5 MICRON CEMOS™ Technology 
Typical tSK(o) (Output Skew) < 250ps 
Can serve as 5V to 3.3V translator 

ESD > 2000V per MIL-STD-883, Method 3015; 

> 200V using machine model (C = 200pF, R = 0) 

25 mil Center SSOP and Cerpack Packages 

Extended commercial range of -40°C to +85°C 

Vcc = 3.3V ±0.3V 

CMOS power levels (0.1 6mW typ. static) 

Rail-to-Raii output swing for increased noise margin 

Military product compliant to MIL-STD-883, Class B 

Low Ground Bounce (0.3V typ.) 

Inputs (except I/O) can be driven by 3.3V or 5V 

components 



DESCRIPTION: 

The IDT54/74FCT163374/A 16-bit edge-triggered D-type 
registers are built using advanced CEMOS, dual metal CMOS 
technology. These high-speed, low-power registers are ideal 
for use as buffer registers for data synchronization and stor- 
age. The Output Enable (xOE) and clock (xCLK) controls are 
organized to operate each device as two 8-bit registers or one 
1 6-bit registerwith common clock. Flow-through organization 
of signal pins facilitates ease of layout. All inputs are designed 
with hysteresis for improved noise margin. 

The inputs of IDT54/74FCT163374/A can be driven from 
either 3.3 V or 5 V devices. This feature allows the use of these 
devices as translators in a mixed 3.3V/5V supply system. 

Thus, the IDT54/74FCT1 63374/A can be used as an in- 
terface between 5V components and a 3.3V bus. 



FUNCTIONAL BLOCK DIAGRAM 



lOE 

iCLK 

1D1 



C>C 



20E 

2CLK 
2Dl 



lOi 



C>C 



201 



s/ 

TO 7 OTHER CHANNELS 



—^^ 

TO 7 OTHER CHANNELS 




CEMOS Is a trademark of Intsgratsd Device Technology, Inc. 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



MAY 1992 



©1 992 Integrated Device Technology, Inc. 
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DSC-4637/1 
1 



IDT54/74FCT163374/A 

3.3V 16-BIT REGISTER (3-STATE) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



PIN CONFIGURATIONS 



lOE [H 

101 [^ 

102 [ 
GND [ 

103 [^ 

104 [^ 
VCC [^ 

105 [^ 

106 [ 
GND [^ 

107 [ 
lOa [ 

201 [^ 

202 [^ 
GND [ 

203 [ 

204 [^ 
Vcc [^ 

205 [^ 

206 [^ 
GND [ 

207 [ 

208 [^ 

20E r 



■v_y" 



48 
47 
46 
45 
44 
43 
42 
41 
40 
39 
38 



2 S048-1 37 
36 
35 
34 
33 
32 
31 
30 



29 
28 
27 
26 
25 



I iCLK 

] 1D1 

I 1D2 

I GND 

] 1D3 

I 1D4 

] Vcc 

I 1D5 

I 1D6 

I GND 

I 1D7 

;;;;;] iDs 
I 2D1 
I 2D2 

I GND 
] 2D3 
I 2D4 
I Vcc 
I 2D5 
I 2D6 
I GND 
] 2D7 
I 2D8 
1 2CLK 



1OE 
1O1 
1O2 
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1O3 
1O4 
Vcc 
1O5 
1O6 

GND 
1O7 
lOe 
2O1 
2O2 

GND 
2O3 
2O4 
Vcc 
2O5 
2O6 

GND 
2O7 
2O8 
2OE 





1 48 

2 47 

3 46 

4 45 

5 44 










































6 43 

7 42 

8 41 

9 40 

10 39 

11 38 

12 E48-1 37 

13 36 

14 35 

15 34 

16 33 

17 32 

18 31 

19 30 

20 29 

21 28 

22 27 

23 26 

24 25 





























































































































































iCLK 

1D1 

1D2 

GND 

1D3 

1D4 

Vcc 

1D5 

1D6 

GND 

1D7 

iDa 

2D1 

2D2 

GND 

2D3 

2D4 

Vcc 

2D5 

2D6 

GND 

2D7 

2Da 

2CLK 



SSOP 
TOP VIEW 



CERPACK 
TOP VIEW 
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IDT54/74FCT163374/A 

3.3V 16-BIT REGISTER (3-STATE) 



MILITARY AND CX>MMERCIAL TEMPERATURE RANGES 



PIN DESCRIPTION 



Pin Names 


Description 


xDx 


Data Inputs 


xCLK 


Clock Inputs 


xOx 


3-State Outputs. 


xUE 


3-State Output Enable Input (Active LOW) 



ABSOLUTE MAXIMUM RATINGS<^) 



Symbol 


Rating 


Commercial 


Military 


Unit 


'VTERM(2) 


Terminal Voltage 
with Respect to 
GND 


-0.5 to +4.6 


-0.5 to +4.6 


V 


VtermO) 


Terminal Voltage 
with Respect to 
GND 


-0.5 to +7.0 


-0.5 to +7.0 


V 


VTERM(4) 


Terminal Voltage 
with Respect to 
GND 


-0.5 to 
Vcc+0.5 


-0.5 to 
Vcc+0.5 


V 


TA 


Operating 
Temperature 


-40 to +85 


-55 to +125 


°c 


Tbias 


Temperature 
Under Bias 


-55 to +125 


-65 to +135 


°c 


Tstg 


Storage 
Temperature 


-55 to +125 


-65 to +150 


°c 


Pt 


Power Dissipation 


1.0 


1.0 


w 


lOUT 


DC Output 
Current 


-60 to +60 


-60 to +60 


mA 



NOTES: 2775 Ink 03 

1 . stresses greater than those listed under ABSOLUTE MAXI MUM RATI NGS 
may cause permanent damage to the device. This is a stress rating only 
and functional operation of the device at these or any other conditions 
above those Indicated in the operational sections of this specification Is 
notlmplled. Exposure to absolute maximum rating condltionsfor extended 
periods may affect reliability. 

2. Vcc terminals. 

3. Input terminals. 

4. Output and I/O terminals. 



FUNCTION TABLE<^) 



Function 


Inputs 


Outputs 


xDx 


xCLK 


x©E 


xOx 


Hi-Z 


X 


L 


H 


Z 


X 


H 


H 


z 


Load 
Register 


L 


t 


: L 


L ■ 


H 


t 


L 


H 


L 


, t 


H 


Z 


H 


t 


H 


z 



NOTE: 

1. H . HIGH Voltage Level 
L = LOW Voltage Level 
X = Don't Care 
Z = High Impedance 
t = LOW-to-HIGH transition 



CAPACITANCE (TA = 


+25»C, f = 1 .OMHz) 






Symbol 


. ParameterO) 


Conditions 


Typ. 


IVIax. 


Unit 


CiN 


Input 
Capacitance 


ViN = ov 


4.5 


6.0 


pF 


COUT 


Output 
Capacitance 


VouT = ov 


5.5 


8.0 


PF 



NOTE: 

1 . This parameter Is measured at characterization but not tested. 
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IDT54/74FCT163374/A 

3.3V 16-BIT REGISTER (3-STATE) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 

Following Conditions Apply Unless Otherwise Specified: 

Commercial: Ta = -40'>C to +85°C, Vcc = 3.3V ± 0.3V; Military: Ta = -55*C to +125''C, Vcc= 3.3V ± 0.3V 



Symbol 


Parameter 


Test Conditlonsd) 


Min. 


Typ.(2) 


Max. 


Unit 


VlH 


Input HIGH Level (Input pins) 


Guaranteed Logic HIGH Level 


2.0 


— 


5.5 


V 


Input HIGH Level (I/O pins) 


2.0 


— 


Vcc+0.5 


VIL 


Input LOW Level 
(Input and I/O pins) 


Guaranteed Logic LOW Level 


-0.5 


— 


0.8 


V 


llH 


Input HIGH Current (Input pins) 


Vcc = IVIax. 


Vi = 5.5V 


— 


— 


±5 


HA 


Input HIGH Current (I/O pins) 


Vi = Vcc 


— 


— 


±15 


IlL 


input LOW Current (Input pins) 


Vi = GND 


— 


— ■ 


±5 


Input LOW Current (I/O pins) 


Vi = GND 


— 


— 


±15 


lOZH 


High Impedance Output Current 
(3-State Output pins) 


Vcc «= Max. 


Vo=Vcc 


— 


— 


±10 


HA 


lOZL 


Vo = GND 


— 


— 


±10 


VIK 


Clamp Diode Voltage 


Vcc = Min., liN =-18mA 


— 


-0.7 


-1.2 


V 


lODH 


Output HIGH Current 


Vcc = 3.3V, ViN = ViH or ViL, Vo= 1.5V(3) 


-36 


-60 


-110 


mA 


lODL 


Output LOW Current 


Vcc = 3.3V, ViN = VlH or ViL, Vo= I.SVO) 


50 


90 


200 


mA 


VOH 


Output HIGH Voltage 


Vcc = Min. 
ViN = ViHorViL 


IOH = -0.1mA 


Vco-0.2 


— 


— 


V 


IOH = -6mAMIL. 
IOH = -8mACOM'L. 


2.4(5) 


3.0 


— 


Vol 


Output LOW Voltage 


Vcc = Min. 
ViN = ViHorViL 


IOL = 0.1mA 


— 


— 


0.2 


V 


IOL=16mA 


— 


0.2 


0.4 


IOL = 24mA 


— 


0.3 


0.5 


los 


Short Circuit Current(4) 


Vcc = Max., Vo = GND(3) 


-60 


-135 


-240 


mA 


Vh 


Input Hysteresis 


— 


— 


150 


— 


mV 


ICCL 
ICCH 

Iccz 


Quiescent Power Supply Current 


Vcc = Max., ViN = GND or Vcc 




0.05 


1.5 


mA 



NOTES: 

1 . For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at Vcc = 3.3V, +25°C ambient. 

3. Not more than one output should be tested at one time. Duration of the test should not exceed one second. 

4. This parameter Is guaranteed but not tested. 

5. VoH = Vcc - 0.6V at rated current. 
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IDT54/74FCT163374/A 

3.3V 16-BIT REGISTER (3-STATE) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



POWER SUPPLY CHARACTERISTICS 



Symbol 


Parameter 


Test Conditions(ii 


MIn. 


TVP.(2) 


Max. 


Unit 


Alec 


Quiescent Power Supply Current 
TTL Inputs HIGH 


Vcc = Max. 


ViN = Vcc - 0.6V(3) 


— 


2.0 


30 


^A 


ViN = 2.4V(3) 


— 


70 


500 


ICCD 


Dynamic Power Supply 
Current^'*) 


Vcc = Max. 
Outputs Open 
xUE = GND 
50% Duty Cycle 
One Input Toggling 


ViN = Vcc 
ViN = GND 




50 


75 


MHz 


Ic 


Total Power Supply Current(6) 


Vcc = Max. 
Outputs Open 
fcp = 10MHz 
50% Duty Cycle 
xUE = GND 
fi = 5MHz 
50% Duty Cycle 
One Bit Toggling 


ViN = Vcc - 0.6V 
ViN = GND 




0.6 


2.3 


mA 


ViN = 2.4V 
VlN = GND 




0.6 


2.8 


Vcc = Max. 
Outputs Open 
fcp = 10MHz 
50% Duty Cycle 
xOE = GND 
fi = 2.5MHz 
50% Duty Cycle 
Sixteen Bits Toggling 


ViN = Vcc - 0.6V 
ViN = GND 




2.6 


5.5(5) 


ViN = 2.4V 
ViN = GND 




3.2 


9.8(5) 



NOTES: 

1 . For conditions shown as Max. or MIn., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at Vcc = 3.3V, +25°C ambient. 

3. Per TTL driven input; all other Inputs at Vcc or GND. 

4. This parameter is not directly testable, but is derived for use in Total Power Supply Calculations. 

5. Values for these conditions are examples of the Ice formula. These limits are guaranteed but not tested. 

6. Ic = IQUIESCENT + llNPUTS + IDYNAMIC 

Ic = Ice + Alec DhNt + IccD (fepNcp/2 + flNi) 

lee = Quiescent Current (Iccl, Icch and Icez) 

Alee = Power Supply Current for a TTL High Input 

Dh = Duty Cycle for TTL Inputs High 

Nt = Number of TTL Inputs at Dh 

IccD = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 

fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices) 

Ncp = Number of Clock Inputs at fcp 

fi = Input Frequency 

Ni = Number of Inputs at fi 



B 
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IDT54/74FCT163374/A 

3.3V 16-BIT REGISTER {3-STATE) 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



SWITCHING CHARACTERISTICS OVER OPERATING RANGE 



Symbol 


Parameter 


Condition^) 


FCT163374 


FCT163374A 


Unit 


Com'l. 


MM. 


Com'l. 


Mil. 


Mln.(2) 


Max. 


MIn.P) 


Max. 


MIn.W 


Max. 


MIn.W 


Max. 


tPLH 
tPHL 


Propagation Delay 
xCLK to xOx 


Cl = 50pF 

Rl = sooii 


2.0 


10.0 


2.0 


11.0 


2.0 


6.5 


2.0 


7.2 


ns 


tPZH 
tPZL 


Output Enable Time 


1.5 


12.5 


1.5 


14.0 


1.5 


6.5 


1.5 


7.5 


ns 


tPHZ 
tPLZ 


Output Disable Time 


1.5 


8.0 


1.5 


8.0 


1.5 


5.5 


1.5 


6.5 


ns 


tsu 


Set-up Time HIGH 
or LOW, xDx to xCLK 


2.0 


— 


2.0 


— 


2.0 


— 


2.0 


— 


ns 


tH 


Hold Time HIGH 

or LOW. xDx to xCLK 


1.5 


— 


1.5 


— 


1.5 


— 


1.5 


— 


ns 


tw 


xCLK Pulse Width 
HIGH or LOW 


7.0 


— 


7.0 


— 


5.0 


— 


6.0 


— 


ns 


tSK(o) 


Output Skew (3) 


— 


0.5 


— 


0.5 


— 


0.5 


— 


0.5 


ns 



NOTES: 

1. See test circuit and waveforms. 

2. Minimum limits are guaranteed but not tested on Propagation Delays. 

3. Skew between any two outputs, of the same package, switching in the same direction. This parameter is guaranteed by design. 
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3.3V CMOS 

18-BIT REGISTERED 

TRANSCEIVER 



PRELIMINARY 
IDT54/74FCT163501/A 



FEATURES: 

• 0.5 MICRON CEMOS™ Technology 

• Typical tsK(o) (Output Skew) < 250ps 

• ESD > 2000V per MIL-STD-883, Method 3015; 
> 200V using machine model (C = 200pF, R = 0) 

• 25 mil Center SSOP and Cerpack Packages 

• Extended commercial range of -40°C to +85°C 

• Vcc = 3.3V ±0.3V 

• CMOS power levels (0.1 6mW typ. static) 

• Rail-to-Rail output swing for increased noise margin 

• Military product compliant to MIL-STD-883, Class B 

• Low Ground Bounce (0.3V typ.) 

• Inputs (except I/O) can be driven by 3.3V or 5V 
components 

DESCRIPTION: 

The IDT54/74FCT1 63501/A 1 8-bit registered transceivers 
are built using advanced CEMOS, dual metal CMOS technol- 
ogy. These high-speed, low-power 18-bit registered bus 



transceivers combine D-type latches and D-type flip-flops to 
allow data flow in transparent, latched and clocked modes. 
Data flow i n each direction is controlled by output-enable 
(OEAB andOEBA), latch enable (LEAB and LEBA) and clock 
(CLKAB and CLKBA) inputs. For A-to-B data flow, the device 
operates in transparent mode when LEAB is HIGH. When 
LEAB is LOW, the A data is latched if CLKAB is held at a H IGH 
or LOW logic level. If LEAB is LOW, the A bus data is stored 
in the latch/flip-flop on the LOW-to-HIGH transition of CLKAB. 
OEAB performs the output enable function on the B po rt. Data 
flow from B port to A port is similiar but requires using OEBA, 
LEBA and CLKBA. Flow-through organization of signal pins 
facilitates ease of layout. All inputs are designed with hyster- 
esis for improved noise margin. 

The control inputs of IDT54/74FCT163501/A can be driven 
from either 3.3V or 5V devices. This feature allows added 
flexibility when used in a mixed 3.3V/5V supply system. With 
LExx input HIGH, the IDT54/74FCT1 63501/A can be used as 
buffers to connect 5V components to a 3.3V bus. 



FUNCTIONAL BLOCK DIAGRAM 




^ B1 




TO 17 OTHER CHANNELS 



CEMOS is a trademark of Integrated Device Tectinology, Inc. 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



MAY 1992 



©1992 integrated Device Teohnoiogy, Inc. 
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IDT54/74FCT163501/A 

3.3V 18-BIT REGISTERED TRANSCEIVER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



PIN CONFIGURATIONS 



OEAB [ 
LEAB[~ 

A1[ 
GND [ 

A2[ 

; A3[ 
' Vcc.[ 

A4| 
A5[ 
A6 [ 

GND[ 

A8[ 

A9[;;^ 

Aio I 
Aii[ 

A12[ 

GND[ 

Al3[ 
Al4[ 
Al5| 

Vcc[ 

Al6[ 
A17[ 

GND[ 

A18[~ 



OEBA] 
LEBAI 



7^^ 



56 



2 55 

3 54 

4 . 53 

5 52 

6 51 
7/ 50 

8 • 49 

9 , 48 

10 47 

11 46 

12 45 

13 • 44 

14 S056-1 43 

15 42 

16 41 

17 40 

18 39 

19 38 

20 37 

21 36 

22 35 

23 34 
24. 33 

25 32 

26 31 

27 30 

28 29 



]GND 
ICLKAB 

Z] B1 
]GND 
|B2 

]B3 

] Vcc 
] B4 

:::]B5 

~~1B6 

]GND 
]B7 

]B8 , 
]B9 

]Bl0 

I Bii 

|Bl2 
]GND. 
]Bi3 . 

]B14 
] B15 

] Vcc 
— |Bl6 
]B17 

]GND 
I Bl8 

] CLKBA 
]GND 

2776drw02 



OEAB 

LEAB 

A1 

GND 

A2 
A3 

Vcc 
A4 
As 
Ae 
GND 
A? 

A8 
A9 

Aio 
A11 

Al2 
GND 

A13 

Al4 

A15 

Vcc 

A16 
A17 

GND 

A18 

OEBA 

LEBA 
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1DT54/74FCT163501/A 

3.3V 18-BIT REGISTERED TRANSCEIVER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



PIN DESCRIPTION 



FUNCTION TABLE^^''*^ 



Pin Names 


Description 


OEAB 


A-to-B Output Enable Input 


OEBA 


B-to-A Output Enable Input (Active LOW) 


LEAB 


A-to-B Latch Enable Input 


LEBA 


B-to-A Latch Enable Input 


CLKAB 


A-to-B Clock Input 


CLKBA 


B-to-A Clock Input 


Ax 


A-to-B Data Inputs or B-to-A 3-State Outputs 


Bx 


B-to-A Data Inputs or A-to-B 3-State Outputs 



ABSOLUTE MAXIMUM RATINGS^^) 



Symbol 


Rating 


Commercial 


Military 


Unit 


VTERM(2) 


Terminal Voltage 
with Respect to 
GND 


-0.5 to +4.6 


-0.5 to +4.6 


V 


VtermO) 


Terminal Voltage 
with Respect to 
GND 


-0.5 to +7.0 


-0.5 to +7.0 


V 


Vterm{4) 


Terminal Voltage 
with Respect to 
GND 


-0.5 to 
Vcc+0.5 


-0.5 to 
VCC + 0.5 


V 


Ta 


Operating 
Temperature 


^0 to +85 


-55 to +125 


°c 


Tbias 


Temperature 
Under Bias 


-55 to +125 


-65 to +135 


°c 


TSTG 


Storage 
Temperature 


-55 to +125 


-65 to +150 


°c 


Pt 


Power Dissipation 


1.0 


1.0 


w 


lOUT 


DC Output 
Current 


-60 to +60 


-60 to +60 


mA 



NOTES: 2776 Ink 03 

1 . Stresses greater than those listed under ABSOLUTE IVIAXIMUM RATI NGS 
may cause permanent damage to the device. This is a stress rating only 
and functional operation of the device at these or any other conditions 
above those indicated in the operational sections of this specification is 
not implied. Exposure to absolute maximum rating conditions for extended 
periods may affect reliability. 

2. Vcc terminals. 

3. Input terminals. 

4. Output and I/O terminals. 



incuts 


Cutouts 


OEAB 


LEAB 


CLKAB 


Ax 


Bx 


L 


X 


X 


X 


Z 


H 


H 


X 


L 


L 


H 


H 


X 


H 


H 


H 


L 


t 


L 


L 


H 


L 


t 


H 


H 


H 


L 


L 


X 


B(2) 


H 


L 


H 


X 


BP' 



NOTES: 27 76tbl02 

1 . A-to-Bdataflowisshown. B-to-Adataflowissimilarbut uses OEBA, LEBA, 
and CLKBA. 

2. Output level before the indicated steady-state input conditions vtrere 
established. 

3. Output level before the indicated steady-state input conditions were 
established, provided that CLKAB was HIGH before LEAB went LOW. 

4. H = HIGH Voltage Level 
L - LOW Voltage Level 
X = Don't Care 

Z = High Impedance 

T = LOW-to-HIGH Transition 



CAPACITANCE (Ta = +25°C, f = 1.0MHz) 



Symbol 


ParameterCi) 


Conditions 


Typ. 


iUlax. 


Unit 


Qn 


Input 
Capacitance 


VlN = ov 


4.5 


6.0 


PF 


Q/o 


I/O 
Capacitance 


VOUT=OV 


5.5 


8.0 


PF 



NOTE: 

1 . This parameter is measured at characterization but not tested. 
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IDT54/74FCT163501/A 

3.3V 18-BIT REGISTERED TRANSCEIVER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 

Following Conditions Apply Unless Otherwise Specified: 

Commercial: Ta = -40«C to +85°C, Voc = 3.3V ± 0.3V; Military: Ta = -55°C to +1 25°C, Vco = 3.3 V + 0.3V 



Symbol 


Parameter 


Test Conditlons(i) 


Min. 


Typ.(2) 


Max. 


Unit 


VlH 


Input HIGH Level (Input pins) 


Guaranteed Logic HIGH Level 


2.0 


— 


5.5 


V 


Input HIGH Level (I/O pins) 


2.0 


— 


Vcc+0.5 


VIL 


Input LOW Level 
(Input and I/O pins) 


Guaranteed Logic LOW Level 


-0.5 


— 


0.8 


V 


llH 


Input HIGH Current (Input pins) 


Vco = Max. 


Vi = 5.5V 


— 


— 


±5 


^A 


Input HIGH Current (I/O pins) 


Vi = Vcc 


— 


— 


±15 


IlL 


Input LOW Current (Input pins) 


Vl = GND 


— ■ 


— 


±5 


Input LOW Current (I/O pins) 


VI = GND 


— 


— 


+15 


lOZH 


High Impedance Output Current 
(3-State Output pins) 


Vco = Max. 


Vo=Vcc 


— 


— 


±10 


ixA 


lOZL 


Vo = GND 


— 


— 


±10 


VIK 


Clamp Diode Voltage 


Vcc = Min., liN =-18mA 


— 


-0.7 


-1.2 


V 


lODH 


Output HIGH Current 


Vcc = 3.3V, ViN = VlH or ViL, Vo = 1 .5V(3) 


-36 


-60 


-110 


mA 


lODL 


Output LOW Current 


Vcc = 3.3V. ViN = ViH or ViL. Vo = 1 .SVO) 


50 


90 


200 


mA 


VOH 


Output HIGH Voltage 


Vcc = Min. 
ViN = ViHorViL 


loH = -0.1mA 


Vcc-0.2 


— 


— 


V 


l0H = -6mAMlL. 
10H = -8mACOM'L. 


2.4(5) 


3.0 


— 


Vol 


Output LOW Voltage 


Vcc = Min. 
ViN = ViHorViL 


|0L = 0.1mA 


— 


— 


0.2 


V 


IOL= 16mA 


— 


0.2 


0.4 


loL = 24mA 


— 


0.3 


0.5 


Ids 


Short Circuit Current('») 


Vcc = Max.. Vo = GND(3) 


-60 


-135 


-240 


mA 


VH 


Input Hysteresis 


— 


— 


150 


— 


mV 


ICCL 
ICCH 

Iccz 


Quiescent Power Supply Current 


Vcc = Max., ViN = GND or Vcc 




0.05 


1.5 


mA 



NOTES: 

1 . For conditions shown as Max. or IVIin.. use appropriate value specified under Electrical Ciiaracteristics for the applicable device type. 

2. Typical values are at Vcc = 3.3V. +25°C ambient. 

3. Not more than one output should be tested at one time. Duration of the test should not exceed one second. 

4. This parameter is guaranteed but not tested. 

5. VoH = Vcc - 0.6V at rated current. 
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IDT54/74FCT163501/A 

3.3V 18-BIT REGISTERED TRANSCEIVER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



POWER SUPPLY CHARACTERISTICS 



Svmbol 


Parameter 


Test Conditlons(i) 


MIn. 


Tvp.(2) 


Max. 


Unit 


Alec 


Quiescent Power Supply Current 
TTL Inputs HIGH 


Vcc = Max. 


ViN = Vcc - 0.6V(3) 


— 


2.0 


30 


HA 


ViN = 2.4V(3) 


— 


70 


500 


ICCD 


Dynamic Power Supply 
Current(4) 


Vcc = Max. 
Outputs Open 
OEAB = ObBA = Vcc 
or GND 

50% Duty Cycle 
One Input Toggling 


ViN = Vcc 
ViN = GND 




60 


100 


ma/ 

MHz 


Ic 


Total Power Supply Current{6) 


Vcc = Max. 
Outputs Open 
fCP = 10MHz (CLKAB) 
50% Duty Cycle 
OEAB = ObBA = Vcc 
LEAB = GND 
fi = 5MHz 
50% Duty Cycle 
One Bit Toggling 


ViN = Vcc -0.6V 
ViN = GND 




0.7 


2.5 


mA 


ViN = 2.4V 
ViN = GND 




0-7 


3.0 


Vcc = Max. 
Outputs Open 
fCP = 10MHz (CLKAB) 
50% Duty Cycle 
OEAB = OhBA = Vcc 
LEAB = GND 
fi= 2.5MHz 
50% Duty Cycle 
Eighteen Bits Toggling 


ViN = Vcc - 0.6V 
ViN = GND 




3.1 


6.8(5) 


ViN = 2.4V 
ViN = GND 




3.7 


11.3(5) 



NOTES: 

1 . For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at Vcc = 3.3V, +25°C ambient. 

3. Per TTL driven input; all other inputs at Vcc or GND. 

4. This parameter is not directly testable, but is derived for use in Total Power Supply Calculations. 

5. Values for these conditions are examples of the loo formula. These limits are guaranteed but not tested. 

6. |C = {quiescent + {inputs + IDYNAMIC 

lo = {cc + Alec DhNt + IccD (fcpNcp/2 + flNi) 

Ice = Quiescent Current (IccL, lecHand Iccz) 

Alec = Power Supply Current for a TTL High Input 

Dh = Duty Cycle for TTL Inputs High 

Nt = Number of TTL Inputs at Dh 

IccD = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 

fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices) 

Nop = Number of Clock Inputs at fcp 

fi = Input Frequency 

Ni = Number of Inputs at fi 
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IDT54/74FCT163501/A 

3.3V 18-BIT REGISTERED TRANSCEIVER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



SWITCHING CHARACTERISTICS OVER OPERATING RANGE 



Symbol 






Condltlon<i> 


FCT1 63501 


FCT163501A 


Unit 


Parameter 


Com'l. 


MM. 


Com'l. 


MM. 


MIn.P) 


Max. 


MIn.W 


Max. 


MIn.P) 


Max. 


Mln.<2) 


Max. 


fMAX 


CLKAB or CLKBA frequency^) 


Cl = 50pF 
Rl = soon 


— 


100 


— 


100 


— 


150 


— 


150 


MHz 


tPLH 
tPHL 


Propagation Delay 
Ax to Bx or Bx to Ax 


1.5 


6.5 


1.5 


7.5 


1.5 


5.1 


1.5 


5.6 


ns 


tPLH 
tPHL 


Propagation Delay 
LEBA to Ax, LEAB to Bx 


1.5 


7.5 


1.5 


8.0 


1.5 


5.6 


1.5 


6.0 


ns 


tPLH 
tPHL 


Propagation Delay 
CLKBA to Ax, CLKAB to Bx 


1.5 


8.0 


1.5 


9.0 


1.5 


5.6 


1.5 


6.0 


ns 


tPZH 
tPZL 


Output Enable Time 
OEBAto Ax, OEABtoBx 


1.5 


8.0 


1.5 


9.0 


1.5 


6.0 


1.5 


6.4 


ns 


tPHZ 
tPLZ 


Output Disable Time 
OEBAto Ax, OEABtoBx 


1.5 


7.5 


1.5 


8.0 


1.5 


5.6 


1.5 


6.0 


ns 


tsu 


Set-up Time HIGH or LOW 
Ax to CLKAB, Bx to CLKBA 


4.0 


— 


4.0 


— 


3.0 


— 


3.0 


— 


ns 


tH 


Hold Time HIGH or LOW 
Ax to CLKAB, Bx to CLKBA 





— 





— 





— 





— 


ns 


tsu 


Set-up Time 
HIGH or LOW 
Ax to LEAB, 
Bx to LEBA 


Clock 
LOW 


4.0 


— 


4.0 


— 


3.0 


— 


3.0 


— 


ns 


Clock 
HIGH 


1.5 


— 


1.5 


— 


1.5 


— 


1.5 


— 


ns 


tH 


Hold Time HIGH or LOW 
Ax to LEAB, Bx to LEBA 


1.5 


— 


1.5 


— 


1.5 


— 


1.5 


— 


ns 


tw 


LEAB or LEBA Pulse Widtii 
HIGH(3) 


3.0 


— 


3.0 


— 


3.0 


— 


3.0 


— 


ns 


tw 


CLKAB or CLKBA Pulse Width 
HIGHorLOWO) 


3.0 


— 


3.0 


— 


3.0 


— 


3.0 


— 


ns 


tSK(o) 


Output Skewt'*) 


— 


0.5 


— 


0.5 


— 


0.5 


— 


0.5 


ns 



NOTES: 

1 . See test circuit and waveforms. 

2. Minimum limits are guaranteed but not tested on Propagation Delays. 

3. This parameter is guaranteed but not tested. 

4. Skew between any two outputs, of the same package, switching in the same direction. This parameter is guaranteed by design. 
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Integrated Device Technology, Inc. 



3.3V CMOS 

16-BIT BUS TRANSCEIVER/ 

REGISTERS 



PRELIMINARY 
IDT54/74FCT163646/A 



FEATURES: 

• 0.5 MICRON CEMOS™ Technology 

• Typical tSK(o) (Output Skew) < 250ps 

• ESD > 2000V per MIL-STD-883, Method 3015; 
> 200V using machine model (C = 200pF, R = 0) 

• 25 mil Center SSOP and Cerpack Packages 

• Extended commercial range of -40°C to +85°C 

• Vcc = 3.3V+0.3V 

• CMOS power levels (0.1 6mW typ. static) 

• Rail-to-Rail output swing for increased noise margin 

• Military product compliant to MIL-STD-883, Class B 

• Low Ground Bounce (0.3V typ.) 

• Inputs (except I/O) can be driven by 3.3V or 5V 
components 

DESCRIPTION: 

The IDT54/74FCT1 63646/A 1 6-bit registered transceivers 
are built using advanced CEMOS, dual metal CMOS 
technology. 



These high-speed, low-power devices are organized as 
two independant 8-bit bus transceivers with 3-state D-type 
registers. The control circuitry is organized for multiplexed 
transmission of data between A bus and B bus either directly 
or from the internal storage registers. Each 8-bit transceiver/ 
register features direction control (xDIR), over-riding Output 
Enable control (xOE) and Select lines (xSAB and xSBA) to 
select either real-time data or stored data. Separate clock 
inputs are provided for A and B port registers. Data on the A 
or B data bus, or both, can be stored in the internal registers 
by the LOW-to-HIGH transitions at the appropriate clock pins. 
Flow-through organization of signal pins facilitates ease of 
layout. All inputs are designed with hysteresis for improved 
noise margin. 

The control inputs of IDT54/74FCT1 63646/A can be driven 
from either 3.3V or 5V devices. This feature allows added 
flexibility when used in a mixed 3.3 V/5V supply environment. 
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CEMOS is a tradomark of Integrated Device Technology, Inc. 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



MAY 1992 



ei 992 Integrated Device Technology, Inc. 
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IDT54/74FCT163646/A 

3.3V 16-BIT BUS TRANSCEIVER/REGISTERS 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



PIN CONFIGURATIONS 
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IDT54/74FCT163646/A 

3.3V 16-BIT BUS TRANSCEIVER/REGISTERS 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



PIN DESCRIPTION 



Pin Names 


Description 


xAx 


Data Register A Inputs 
Data Register B Outputs 


xBx 


Data Register B Inputs 
Data Register A Outputs 


xCLKAB, xCLKBA 


Clock Pulse Inputs 


xSAB, xSBA 


Output Data Source Select Inputs 


xDIR, xOE 


Output Enable Inputs 



CAPACITANCE (Ta= +25°C, f = 1.0MHz) 



Symbol 


Parameter(i) 


Conditions 


Typ. 


iVIax. 


Unit 


Qn 


Input 
Capacitance 


ViN =ov 


4.5 


6.0 


PF 


Ci/o 


I/O 
Capacitance 


VOUT = OV 


5.5 


8.0 


PF 



NOTE: 2778 Ink 04 

1 . This parameter is measured at characterization but not tested. 



FUNCTION TABLE<2) 



inputs 


Data 1/0(1) 


Operation or Function 


xOE 


xDiR 


xCLKAB 


xCLKBA 


xSAB 


xSBA 


xAx 


xBx 


H 
H 


X 
X 


HorL 

T 


HorL 
t 


X 
X 


X 
X 


Input 


Input 


Isolation 

Store A and B Data 


L 
L 


L 
L 


X 
X 


X 

HorL 


X 
X 


L 
H 


Output 


Input 


Real Time B Data to A Bus 
Stored B Data to A Bus 


L 
L 


H 
H 


X 

HorL 


X 
X 


L 
H 


X 
X 


Input 


Output 


Real Time A Data to B Bus 
Stored A Data to B Bus 



NOTE: 

1 . The data output functions may be enabled or disabled by various signals at the xOE or xDIR inputs. Data 
input functions are always enabled, i.e. data at the bus pins will be stored on every LOW-to-HIGH transition 
on the clock inputs. 

2. H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Don't Care 

T =LOW-to-HIGH Transition 



ABSOLUTE MAXIMUM RATINGS<^) 



Symbol 


Ratine] 


Commercial 


!\/IiIitary 


Unit 


Vterm(2) 


Terminal Voltage 
with Respect to 
GND 


-0.5 to +4.6 


-0.5 to +4.6 


V 


Vterm(3) 


Terminal Voltage 
with Respect to 
GND 


-0.5 to +7.0 


-0.5 to +7.0 


V 


VtermW 


Terminal Voltage 
with Respect to 
GND 


-0.5 to 
Vcc+0.5 


-0.5 to 
Vcc+0.5 


V 


Ta 


Operating 
Temperature 


-40 to +85 


-55 to +125 


°c 


Tbias 


Temperature 
Under Bias 


-55 to +125 


-65 to +135 


°c 


TSTG 


Storage 
Temperature 


-55 to +125 


-65 to +150 


°c 


Pi 


Power Dissipation 


1.0 


1.0 


w 


lOUT 


DC Output 
Current 


-60 to +60 


-60 to +60 


mA 




NOTES: 2778 Ink 03 

1 . StressesgreaterthanthoselistedunderABSOLUTEMAXIMUMRATINGS 
may cause permanent damage to the device. This is a stress rating only 
and functional operation of the device at these or any other conditions 
above those indicated in the operational sections of this specification Is 
notimplied. Exposuretoabsolutemaximumratingconditionsfor extended 
periods may affect reliability. 

2. Vcc terminals. 

3. Input terminals. 

4. Output and I/O terminals. 
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IDT54/74FCT163646/A 

3.3V 16-BIT BUS TRANSCEIVER/REGISTERS 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



BUS 
A 



< 



n 
II 
II 



in 
I I 



I I 



I I 



BUS 
B 



BUS 
A 



n 



n 
I I 
I I 



> 



I I 
I I 



BUS 
B 



xDIR xOE xCLKAB xCLKBA xSAB xSBA xDIR xOE xCLKAB xCLKBA xSAB xSBA 

L L X XX L H L X X L X 



REAL-TIME TRANSFER 
BUS B TO A 



REAL-TIME TRANSFER 
BUS A TO B 




xSBA 
X 
X 
X 



BUS 
A 



<^ 



^ 



BUS 

B 







^^ 


2778 dnw 08 


dir('^ 


xOE 


xCLKAB xCLKBA 


xSAB xSBA 


L 


L 


X HorL 


X H 


H 


L 


HorL X 


H X 



STORAGE FROM 
A AND/OR B 



TRANSFER STORED 
DATA TO A AND/OR B 

NOTE: 

1 . Cannot transfer data to A bus and B bus simultaneously. 
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IDT54/74FCT163646/A 

3.3V 16-BIT BUS TRANSCEIVER/REGISTERS 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 

Following Conditions Apply Unless Otherwise Specified: 

Commercial: Ta = -40°C to +85°C, Vcc = 3.3V ± 0.3V; Military: Ta = -55°C to +125''C, Vcc= 3.3V ± 0.3V 



Symbol 


Parameter 


Test Condltlons(i) 


Min. 


Typ.(2) 


Max. 


Unit 


VlH 


Input HIGH Level (Input pins) 


Guaranteed Logic HIGH Level 


2.0 


• — . 


. 5.5 


V. 


Input HIGH Level (I/O pins) 


2.0 


— 


Vcc+0.5 


VIL 


Input LOW Level 
(Input and I/O pins) 


Guaranteed Logic LOW Level 


-0.5 


— 


0.8 


V 


llH 


Input HIGH Current (Input pins) 


Vcc = Max. 


Vl = 5.5V 


— 


— 


±5 


M 


Input HIGH Current (I/O pins) 


Vl = Vcc 


— 


— 


±15 


IlL 


Input LOW Current (Input pins) 


Vl = GND 


— 


— 


±5 


Input LOW Current (I/O pins) 


Vi = GND 


— 


— 


±15 


lOZH 


High Impedance Output Current 
(3-State Output pins) 


Vcc = Max. 


Vo=Vcc 


— 


— 


±10 


jiA 


lOZL 


Vo = GND 


— 


— 


±10 


VIK 


Clamp Diode Voltage 


Vcc = Min., liN =-18mA 


— 


-0.7 


-1.2 


V 


lODH 


Output HIGH Current 


Vcc = 3.3V, ViN = ViH or ViL, Vo = 1 .SVO) 


-36 


-60 


-110 


mA 


lODL 


Output LOW Current 


Vcc = 3.3V, ViN = ViH or ViL, Vo= 1 .SVO) 


50 


90 


200 


mA 


VOH 


Output HIGH Voltage 


Vcc = Min. 
ViN = ViHorViL 


l0H = -0.1mA 


Vcc-0.2 


— 


— 


V 


IOH = -6mAMIL. 
lOH = -8mA COM'L. 


2.4(5) 


3.0 


— 


Vol 


Output LOW Voltage 


Vcc = Min. 
ViN = ViHor ViL 


IOL = 0.1mA 


— 


— 


0.2 


V 


l0L= 16mA 


— 


0.2 


0.4 


IOL = 24mA 


— 


0.3 


0.5 


los 


Short Circuit Current^) 


Vcc = Max., Vo = GND(3) 


-60 


-135 


-240 


mA 


Vh 


Input Hysteresis 


— 


— 


150 


— 


mV 


ICCL 
ICCH 

Iccz 


Quiescent Power Supply Current 


Vcc = Max., ViN = GND or Vcc 




0.05 


1.5 


mA 



NOTES: 

1 . For conditions shown as Max. or Min., use appropriate 

2. Typical values are at Vcc = 3.3V, +25°C ambient. 

3. Not more than one output should be tested at one time 

4. This parameter is guaranteed but not tested. 

5. VoH = Vcc - 0.6V at rated current. 



value specified under Electrical Characteristics for the applicable device type. 
. Duration of the test should not exceed one second. 
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IDT54/74FCT163646/A 

3.3V 16-BIT BUS TRANSCEIVER/REGISTERS 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



POWER SUPPLY CHARACTERISTICS 



Svmbol 


Parameter 


Test Condltions(i) 


MIn. 


TVP.(2) 


Max. 


Unit 


Alec 


Quiescent Power Supply Current 
TTL Inputs HIGH 


Vcc = Max. 


VlN = VCC-0.6V(3) 


— 


2.0 


30 


tiA 


ViN = 2.4V(3) 


— 


70 


500 


ICCD 


Dynamic Power Supply 
CurrentC"*) 


Vcc = Max. 
Outputs Open 
xDIR = xnE= GND 
50% Duty Cycle 
One Input Toggling 


ViN = Vcc 
VlN = GND 




60 


100 


HA/ 
MHz 


Ic 


Total Power Supply Currently) 


Vcc = Max. 
Outputs Open 
fCP= 10MHz (xCLKBA) 
50% Duty Cycle 
xDIR = xOE = GND 
fi = 5MHz 
50% Duty cycle 
One Bit Toggling 


VlN = Vcc -0.6V 
VlN = GND 




0.7 


2.5 


mA 


ViN = 2.4V 
VlN = GND 


" 


0.7 


3.0 


Vcc = Max. 
Outputs Open 
fcp= 10MHz (xCLKBA) 
50% Duty Cycle 
xDIR = xOE = GND 

fi = 2.5MHz 
50% Duty Cycle 
Sixteen Bits Toggling 


VlN = Vcc -0.6V 
VlN = GND 




3.1 


6.8(5) 


ViN = 2.4V 
ViN = GND 




3.7 


11(5) 



NOTES: 

1 . For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at Vcc = 3.3V, +25''C ambient. 

3. Per TTL driven input; all other inputs at Vcc or GND. 

4. This parameter is not directly testable, but is derived for use in Total Power Supply Calculations. 

5. Values for these conditions are examples of the Ice formula. These limits are guaranteed but not tested. 

6. Ic = IQUIESCENT + llNPUTS + JDYNAMIC 

Ic = ice + Alec DhNt + IccD (fcpNcp/2 + flNi) 

Ice = Quiescent Current (Iccl, Icch and Iccz) 

Alec = Power Supply Current for a TTL High Input 

Dh = Duty Cycle for TTL Inputs High 

Nt = Number of TTL Inputs at Dh 

IccD = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 

fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices) 

Ncp = Number of Clock Inputs at fcp 

fi = Input Frequency 

Ni = Number of Inputs at fi 
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IDT54/74FCT163646/A 

3.3V 16-BIT BUS TRANSCEIVER/REGISTERS 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



SWITCHING CHARACTERISTICS OVER OPERATING RANGE 












Symbol 


Parameter 


Condltlonfi) 


FCT1 63646 


FCT163646A 


Unit 


Com'l. 


Mil. 


Com'l. 


Mil. 


Mln.(2) 


Max. 


Mln.(2) 


Max. 


MIn.W 


Max. 


Mln.(2) 


Max. 


tPLH 
tPHL 


Propagation Delay 
Bus to Bus 


Cl = 50pF 
Rl = 50012 


2.0 


9.0 


2.0 


11.0 


2.0 


6.3 


2.0 


7.7 


ns 


tPZH 
tPZL 


Output Enable Time 
xDIRorxOE to Bus 


2.0 


14.0 


2.0 


15.0 


2.0 


9.8 


2.0 


10.5 


ns 


tPHZ 

tPLZ' 


Output Disable Time 
xDIR or xUE to Bus 


2.0 


9.0 


2.0 


,11.0 


2.0 


6.3 


2.0 


7.7 


ns 


tPLH 
tPHL 


Propagation Delay 
Clock to Bus 


2.0 


9.0 


2.0 


10.0 


2.0 


6.3 


2.0 


7.0 


■ ns 


tPLH 
tPHL 


Propagation Delay 
xSBA or xSAB to Bus 


2.0 


11.0 


2.0 


12.0 


2.0 


7.7 


2.0 


8.4 


ns 


tsu 


Set-up Time HIGH or 
LOW Bus to Clock 


4.0 


— 


4.5 


— 


2.0 


— 


2.0 


— 


ns 


tH 


Hold Time HIGH or 
LOW Bus to Clock 


2.0 


— 


2.0 


— 


1.5 


— 


1.5 


■ — 


ns 


tw 


Clock Pulse Width 
HIGH or LOW 


6.0 


' — 


6.0 


— 


5.0 


— 


5.0 


— 


ns 


tSK{0) 


Output Skew(3) 


— 


0.5 


— 


0.5 


— 


0.5 


— 


0.5 


ns 



NOTES: 

1 . See test circuit and waveforms. 

2. Minimum limits are guaranteed but not tested on Propagation Delays. 

3. Skew between any two outputs, of the same package, switching in the same direction. This parameter is guaranteed by design. 
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Integrated Device Technology, Inc. 



3.3V CMOS OCTAL 
BUFFER/LINE DRIVER 



PRELIMINARY 
IDT54/74FCT3244/A 



FEATURES: 

• 0.5 MICRON CEMOS™ Technology 

• Can serve as 5V to 3.3V translator 

• ESD > 2000V per MIL-STD-883, Method 3015; 
> 200V using machine model (C = 200pF, R = 0) 

• 25 mil Center SSOP and Cerpack Packages 

• Extended commercial range of -40''C to +85°C 

• Vcc = 3.3V +0.3V 

• CMOS power levels (0.1 6mW typ. static) 

• Rail-to-Rail output swing for increased noise margin 

• Military product compliant to MIL-STD-883, Class B 

• Inputs (except I/O) can be driven by 3.3V or 5V 
components 



DESCRIPTION: 

The IDT54/74FCT3244/A octal buffer/line drivers are built 
using advanced CEMOS, dual metal CMOS technology. These 
high-speed, low-power buffers are designed to be used as 
memory data and address drivers, clock drivers, and bus- 
oriented transmitter/receivers. The three-state controls are 
designed to operate these devices in a dual-nibble or single- 
byte mode. All inputs are designed with hysteresis for im- 
proved noise margin. 

The data(xAx) and output enable (xOE) inputs of these 
buffers can be driven from either 3.3V or 5V devices. This 
feature enables the IDT54/74FCT3244/A buffers to be used 
as 5V to 3.3V unidirectional translators in a 5V/3.3V mixed 
supply system. 



FUNCTIONAL BLOCK DIAGRAM 
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PIN CONFIGURATIONS 
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I]1Y2 

U 2A3 

H 1Y3 
I]2A2 
U1Y4 
I]2Al 



DIP/SOIC/SSOP/CERPACK 
TOP VIEW 



INDEX 




LCC 
TOP VIEW 



CEMOS is a trademaik of Integrated Device Technology, inc. 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



MAY 1992 



ei 992 Integrated Device Teclinology, Inc. 
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DSC-4632/1 
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IDT54/74FCT3244/A 

3.3V CMOS OCTAL BUFFER/LINE DRIVER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



PIN DESCRIPTION 



Pin Names 


Description 


xUE 


3-State Output Enable Inputs (Active LOW) 


xAx 


Data Inputs 


xYx 


3-State Outputs 



FUNCTION TABLE^^) 




Inputs 


Outputs 


xUE 


xAx 


xYx 


L 


L 


L 


L 


H 


H 


H 


X 


Z 



NOTE: 

1. H - HIGH Voltage Level 
X - Don't Care 
L - LOW Voltage Level 
Z - High Impedance 



ABSOLUTE MAXIMUM RATINGS^^) 



Symbol 


Ratinq 


Commercial 


Military 


Unit 


VTERM(2) 


Terminal Voltage 
with Respect to 
GND 


-0.5 to +4.6 


-0.5 to +4.6 


V 


VTERM(3) 


Terminal Voltage 
with Respect to 
GND 


-0.5 to +7.0 


-0.5 to +7.0 


V 


Vterm(4) 


Terminal Voltage 
with Respect to 
GND 


-0.5 to 
Vcc + 0.5 


-0.5 to 
Vcc +0.5 


V 


Ta 


Operating 
Temperature 


-40 to +85 


-55 to +125 


°c 


Tbias 


Temperature 
Under Bias 


-55 to +125 


-65 to +135 


°c 


TSTG 


Storage 
Temperature 


-55 to +125 


-65 to +150 


°c 


Pt 


Power Dissipation 


1.0 


1.0 


w 


iOUT 


DC Output 
Current 


-60 to +60 


-60 to +60 


mA 



CAPACITANCE (Ta = +25'C, f = 1 .OMHz) 



NOTES: 2779 Ink 03 

1 . stresses greater than those listed under ABSOLUTE MAXI MUM RATI NGS 
may cause permanent damage to the device. This is a stress rating only 
and functional operation of the device at these or any other conditions 
above those indicated in the operational sections of this specification is 
not implied. Exposure to absolute maximum rating conditions for extended 
periods may affect reliability. 

2. Vcc terminals. 

3. Input terminals. 

4. Output and I/O terminals. 



Symbol 


ParameterO) 


Conditions 


Typ. 


Max. 


Unit 


CIN 


Input 
Capacitance 


ViN =0V 


4.5 


6.0 


pF 


COUT 


Output 
Capacitance 


VOUT=0V 


5.5 


8.0 


PF 



NOTE: 2779 Ink 04 

1 . This parameter Is measured at characterization but not tested. 
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1DT54/74FCT3244/A 

3.3V CMOS OCTAL BUFFER/LINE DRIVER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 

Following Conditions Apply Unless Otherwise Specified: 

Commercial: Ta - -40»C to +85»C, Vcc ^ 3.3V ± 0.3V; Military: Ta ° -55°C to +1 25°C, Vcc . 



3.3V ± 0.3V 



Symbol 


Parameter 


Test Conditlon8(i) 


Min. 


Typ.(2) 


Max. 


Unit 


VlH 


Input HIGH Level (Input pins) 


Guaranteed Logic HIGH Level 


2.0 


— ; 


5.5 


V 


Input HIGH Level (I/O pins) 


2.0 


— 


Vcc+0.5 


VIL 


Input LOW Level 
(Input and I/O pins) 


Guaranteed Logic LOW Level 


-0.5 


— 


0.8 


V 


IIH 


Input HIGH Current (Input pins) 


Vcc " Max. 


VI - 5.5V 


— 


— 


±5 


jiA 


Input HIGH Current (I/O pins) 


VI - Vcc 


— 


— 


±15 


IlL 


Input LOW Current (Input pins) 


VI -GND 


— 


— 


±5 


Input LOW Current (I/O pins) 


Vl-GND. 


— 


— 


±15 


lOZH 


High Impedance Output Current 
(3-State Output pins) 


Vcc - Max. 


Vo-Vcc 


— 


- 


±10 


^A 


lOZL 


Vo-GND 


— 


— 


±10 


ViK 


Clamp Diode Voltage 


Vcc-Min., iiN --18mA 


— 


-0.7 


-1.2 


V 


lODH 


Output HIGH Current 


Vcc - 3.3V, ViN = ViHor Vil. Vo= 1.5V(3) 


-36 


-60 


-110 


rtiA 


lODL 


Output LOW Current 


Vcc - 3.3V. ViN = ViH or Vil. Vo = 1 .5V(3) 


50 


90 


200 


mA 


VOH 


Output HIGH Voltage 


Vcc = Min. 
ViN = ViHorViL 


lOH- -0.1mA 


Vcc-0.2 


— 


— 


V 


l0H = -6mAMIL 
loH = -8mA COM'L. 


2.4(5) 


3.0 


— 


Vol 


Output LOW Voltage 


Vcc = Min. 
ViN = ViHorViL 


IOL = 0.1mA 


— 


— 


0.2 


V 


IOL=16mA 


— 


0.2 


0.4 


loL = 24mA 


— 


0.3 


0.5 


los 


Short Circuit Current(4) 


Vcc = Max., Vo = GND(3) 


-60 


-135 


-240 


mA 


Vh 


Input Hysteresis 


— 


— 


150 


— 


mV 


ICCL 
ICCH 

Iccz 


Quiescent Power Supply Current 


Vcc = Max., ViN = GND or Vcc 




0.05 


1.5 


mA 



NOTES: 

1 . For conditions shown as Max. or Min., use appropriate value specified under 

2. Typical values are at Vcc = 3.3V, +25°C ambient. 

3. Not more than one output should be tested at one time. Duration of the test 

4. This parameter Is guaranteed but not tested. 

5. VoH = Vcc -0.6V at rated current. 



Electrical Characteristics for the applicable device type, 
should not exceed one second. 
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IDT54/74FCT3244/A 

3.3V CMOS OCTAL BUFFER/LINE DRIVER 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



POWER SUPPLY CHARACTERISTICS 



Symbol 


Parameter 


Test Conditions^) 


IVIin. 


TYp.(2) 


iVIax. 


Unit 


Alec 


Quiescent Power Supply Current 
TTL Inputs HIGH 


Vcc = Max. 


ViN = Vcc - 0.6V(3) 


— 


2.0 


30 


^A 


ViN = 2.4V(3) 


— 


70 


500 


ICCD 


Dynamic Power Supply 
Current^") 


Vcc = Max. 
Outputs Open 
50% Duty Cycle 
xOE = GND 
One Input Toggling 


ViN = Vcc 
ViN = GND 




60 


85 


HA/ 
MHz 


ic 


Total Power Supply Current(^) 


Vcc = Max. 
Outputs Open 
fi = 10MHz 

50% Duty Cycle 
xOE = GND 
One Bit Toggling 


ViN = Vcc - 0.6V 
ViN = GND 




0.7 


2.4 


mA 


ViN = 2.4V 
ViN = GND 




0.7 


2.6 


Vcc = Max. 
Outputs Open 
fi = 2.5MHz 
50% Duty Cycle 
xOE=GND 
Eight Bits Toggling 


V|N = VCC -0.6V 
ViN = GND 


" 


1.3 


3.3(5) 


ViN = 2.4V 
VlN = GND 




1.5 


5.2(5) 



NOTES: 

1 . For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at Vcc = 3.3V, +25°C ambient. 

3. Per TTL driven input; all other inputs at Vcc or GND. 

4. This parameter is not directly testable, but Is derived for use In Total Power Supply Calculations. 

5. Values for these conditions are examples of the Ice formula. These limits are guaranteed but not tested. 

6. Ic = IQUIESCENT + llNPUTS + {DYNAMIC 

Ic = Ice + Alee DhNt + IccD (fcpNcp/2 + flNi) 

Ice = Quiescent Current (Iccl, Icch and leez) 

Alee = Power Supply Current for a TTL High Input 

Dh = Duty Cycle for TTL Inputs High 

Nt = Number of TTL Inputs at Dh 

lecD = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 

fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices) 

Ncp = Number of Clock Inputs at fcp 

fi = Input Frequency 

Ni = Number of Inputs at fi 



SWITCHING CHARACTERISTICS OVER OPERATING RANGE 



Symbol 


Parameter 


Condltlon<^) 


FCT3244 


FCT3244A 


Unit 


Com'l. 


Mil. 


Com'l. 


Mil. 


Mln.P) 


Max. 


Min.(2) 


Max. 


Min.(2) 


Max. 


Mln.(2> 


Max. 


tPLH 
tPHL 


Propagation Delay 
xAx to xYx 


Cl = 50pF 
Rl = 500Q 


1.5 


6.5 


1.5 


7.0 


1.5 


4.8 


1.5 


5.1 


ns 


tPZH 

tPZL 


Output Enable Time 


1.5 


8.0 


1.5 


8.5 


1.5 


6.2 


1.5 


6.5 


ns 


tPHZ 
tPLZ 


Output Disable Time 


1.5 


7.0 


1.5 


7.5 


1.5 


5.6 


1.5 


5.9 


ns 




NOTES: 

1 . See test circuit and waveforms. 

2. Minimum limits are guaranteed but not tested on Propagation Delays. 
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Integrated Device Technology, Inc. 




3.3V CMOS OCTAL PRELIMINARY 
BIDIRECTIONAL IDT54/74FCT3245/A 
TRANSCEIVERS 



FEATURES: 

0.5 MICRON CEMOS™ Technology 

ESD > 2000V per MIL-STD-883, Method 3015; 

> 200V using machine model (C = 200pF, R = 0) 

25 mil Center SSOP and Cerpack Packages 

Extended commercial range of -40°C to +85''C 

Vcc = 3.3V ±0.3V 

CMOS power levels (0.1 6m W typ. static) 

Rail-to-Rail output swing for increased noise margin 

Military product compliant to MIL-STD-883, Class B 

Inputs (except I/O) can be driven by 3.3V or 5V 

components 



DESCRIPTION: 

The IDT54/74FCT3245/A octal transceivers are built using 
advanced CEMOS, dual metal CMOS technology. These 
high-speed, low-powertransceivers are ideal for synchronous 
communication between two busses (A and B). The direction 
control pin (DIR) controls the direction of data flow. The output 
enable pin (UE) overrides the direction control and disables 
both ports. All inputs are designed with hysteresis for im- 
proved noise margin. 

The DIR and OE control inputs of these transceivers can be 
driven from either 3.3V or 5V devices. This feature allows 
added flexibility when used in a mixed 3.3V/5V supply envi- 
ronment. 



FUNCTIONAL BLOCK DIAGRAM 



PIN CONFIGURATIONS 
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CEMOS is a trademark of Integrated Device Technology, Inc. 
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MILITARY AND COMMERCIAL TEMPERATURE RANGES 



MAY 1992 



ei 992 Integrated Device Technology, Inc. 
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IDT54/74FCT3245/A 

3.3V CMOS OCTAL BIDIRECTIONAL TRANSCEIVERS 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



PIN DESCRIPTION 



Pin Names 


Description 


UE 


Output Enable Input (Active LOW) 


DIR 


Direction Control Input 


Ax 


Side A Inputs or3-State Outputs 


Bx 


Side B Inputs or3-State Outputs 



FUNCTION TABLE^^? 



Inputs 


Outputs 


OE 


DIR 


L 


L 


Bus B Data to Bus A 


L 


H 


Bus A Data to Bus B 


H 


X 


High Z State 



NOTE: 

1. H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Don't Care 
Z = High Impedance 



ABSOLUTE MAXIMUM RATINGS^^^ 



CAPACITANCE (Ta = +25»C. f = 1.0MHz) 



Symbol 


Rating 


Commercial 


Militarv 


Unit 


Vterm(2) 


Terminal Voltage 
with Respect to 
GND 


-0.5 to +4.6 


-0.5 to +4.6 


V 


VTERM(3) 


Terminal Voltage 
with Respect to 
GND 


-0.5 to +7.0 


-0.5 to +7.0 


V 


VTERM(4) 


Terminal Voltage 
with Respect to 
GND 


-0.5 to 
Vcc+0.5 


-0.5 to 
Vcc+0.5 


V 


Ta 


Operating 
Temperature 


-40 to +85 


-55 to +125 


°c 


Tbias 


Temperature 
Under Bias 


-55 to +125 


-65 to +135 


°c 


TSTG 


Storage 
Temperature 


-55 to +125 


-65 to +150 


°c 


Pt 


Power Dissipation 


1.0 


1.0 


w 


lOUT 


DC Output 
Current 


-60 to +60 


-60 to +60 


mA 



NOTES: 2650 Ink 03 

1 . stresses greater than those listed under ABSOLUTE MAXIMUM RAT- 
INGS may cause permanent damage to the device. This is a stress rating 
only and functional operation of the device at these or any other condi- 
tions above those indicated In the operational sections of this specifica- 
tion is not implied. Exposure to absolute maximum rating conditions for 
extended periods may affect reliability. 

2. Vcc terminals. 

3. Input terminals. 

4. Output and I/O terminals. 



Symbol 


ParameteK^) 


Conditions 


Typ. 


Max. 


Unit 


On 


Input 
Capacitance 


ViN = ov 


4.5 


6.0 


PF 


O/o 


I/O 
Capacitance 


VOUT=0V 


5.5 


8.0 


Pf" 



NOTE: 

1 . This parameter is measured at characterization but not tested. 
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IDT54/74FCT3245/A 

3.3V CMOS OCTAL BIDIRECTIONAL TRANSCEIVERS 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 

Following Conditions Apply Unless Othenwise Specified: 

Commercial: Ta = -40°C to +85''C, Voc = 3.3V + 0.3V; Military: Ta = -SS^C to +125°C, Vcc = 3.3V ± 0.3V 



Symbol 


Parameter 


Test CondltionsO) 


Min. 


Tvp.(2) 


Max. 


Unit 


VlH 


Input HIGH Level (Input pins) 


Guaranteed Logic HIGH Level 


2.0 


— 


5.5 


V 


Input HIGH Level (I/O pins) 


2.0 


— 


Vcc+0.5 


ViL 


Input LOW Level 
(Input and I/O pins) 


Guaranteed Logic LOW Level 


-0.5 


— 


0.8 


V 


llH 


Input HIGH Current (Input pins) 


Vcc = Max. 


Vi = 5.5V 


— 


— 


±5 


HA 


Input HIGH Current (I/O pins) 


Vi = Vcc 


— 


— 


±15 


IlL 


Input LOW Current (Input pins) 


VI = GND 


— 


— 


±5 


Input LOW Current (I/O pins) 


Vi = GND 


— 


— 


±15 


lOZH 


High Impedance Output Current 
(3-State Output pins) 


Vcc = Max. 


Vo=Vcc 


— 


— 


±10 


^A 


lOZL 


Vo=GND 


— 


— 


±10 


VIK 


Clamp Diode Voltage 


Vcc = Min., liN =-18mA 


— 


-0.7 


-1.2 


V 


lODH 


Output HIGH Current 


Vcc = 3.3V, ViN = VlH or ViL, Vo= 1.5V(3) 


-36 


-60 


-110 


mA 


lODL 


Output LOW Current 


Vcc = 3.3V, ViN = VlH or ViL, Vo = 1 .5V(3) 


50 


90 


200 


mA 


VOH 


Output HIGH Voltage 


Vcc = Min. 
ViN = ViHorViL 


loH = -0.1mA 


Vcc-0.2 


— 


— 


V 


IOH = -6mAMIL 
IOH = -8mACOM'L. 


2.4(5) 


3.0 


— 


Vol 


Output LOW Voltage 


Vcc = Min. 
ViN = ViHorViL 


IOL = 0.1mA 


— 


— 


0.2 


V 


|0L= 16mA 


— 


0.2 


0.4 


IOL = 24mA 


— 


0.3 


0.5 


los 


Short Circuit Current^ 


Vcc = Max., Vo = GND(3) 


-60 


-135 


-240 


mA 


Vh 


Input Hysteresis 


— 


— 


150 


— 


mV 


ICCL 
ICCH 

Iccz 


Quiescent Power Supply Current 


Vcc = Max., ViN = GND or Vcc 




0.05 


1.5 


mA 



NOTES: 

1 . For conditions shown as Max. or Min., use appropriate 

2. Typical values are at Vcc = 3.3V, +25°C ambient. 

3. Not more than one output should be tested at one time 

4. This parameter is guaranteed but not tested. 

5. VoH = Vcc - 0.6V at rated current. 



value specified under Electrical Characteristics for the applicable device type. 
. Duration of the test should not exceed one second. 
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IDT54/74FCT3245/A 

3.3V CMOS OCTAL BIDIRECTIONAL TRANSCEIVERS 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



POWER SUPPLY CHARACTERISTICS 












Symbol 


Parameter 


Test Conditlonsd) 


Min. 


TVP.W 


Max. 


Unit 


Alec 


Quiescent Power Supply Current 
TTL Inputs HIGH 


Vcc = Max. 


VlN = Vcc-0.6V(3) 


— ,, 


2.0 


30 


HA 


ViN - 2.4V(3) 


— 


70 


500 


ICCD 


Dynamic Power Supply 
Current(^) 


Vcc = Max. 
Outputs Open 
UE=DIR = GND 
One Input Toggling 
50% Duty Cycle 


ViN = Vcc 
ViN - GND 




60 


85 


^A/ 

MHz 


Ic 


Total Power Supply Current'^) 


Vcc = Max. 
Outputs Open 
fi -10MHz 
50% Duty Cycle 
UE-DIR-GND 
One Bit Toggling 


ViN - Vcc - 0.6V 
ViN = GND 




0.7 


2.4 


mA 


ViN = 2.4V 
ViN - GND 




0.7 


2.6 


Vcc = Max. 
Outputs Open 
fi= 2.5MHz 
50% Duty Cycle 
UE=DIR = GND 
Eight Bits Toggling 


ViN = Vcc - 0.6V 
VlN = GND 


" 


1.3 


3.3(5) 


ViN = 2.4V 
ViN = GND 




1.5 


5.2(5) 



NOTES: 

1 . For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at Vcc = 3.3V, +25°0 ambient. 

3. Per TTL driven input; all other inputs at Vcc or GND. 

4. This parameter Is not directly testable, but is derived for use in Total Power Supply Calculations. 

5. Values for these conditions are examples of the Ice formula. These limits are guaranteed but not tested. 

6. Ic = IqUIESCENT + I INPUTS + Idynamic 

Ic = Ice + Alec DhNt + IccD (fepNcp/2 + fiNi) 

Ice = Quiescent Current (Iccl, Icch and Icez) 

Alec = Power Supply Current for a TTL High Input 

Dh = Duty Cycle for TTL Inputs High 

Nt = Number of TTL Inputs at Dh 

IccD = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 

fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices) 

Ncp = Number of Clock Inputs at fcp 

fi = Input Frequency 

Ni = Number of Inputs at fi 

SWITCHING CHARACTERISTICS OVER OPERATING RANGE 



Symbol 


Parameter 


Condition") 


FCT3245 


FCT3245A 


Unit 


Com'l. 


MM. 


Com'l. 


MM. 


Mln.(2) 


Max. 


Mln.(2) 


Max. 


Min.(2) 


Max. 


Mln.P) 


Max. 


tPLH 
tPHL 


Propagation Delay 
A to B, B to A 


CL = 50pF 
Rl = 500n 


1.5 


7.0 


1.5 


7.5 


1.5 


4.6 


1.5 


4.9 


ns 


tPZH 
tPZL 


Output Enable Time 
UEtoAorB 


1.5 


9.5 


1.5 


10.0 


1.5 


6.2 


1.5 


6.5 


ns 


tPHZ 
tPLZ 


Output Disable Time 
UEtoAorB 


1.5 


7.5 


1.5 


10.0 


1.5 


5.0 


1-5 


6.0 


ns 


tPZH 
tPZL 


Output Enable Time 
DIRtoAorBO) 


1.5 


9.5 


1.5 


10.0 


1-5 


6.2 


1.5 


6.5 


ns 


tPHZ 
tPLZ 


Output Disable Time 
DIRtoAorB(3) 


1.5 


7.5 


1.5 


10.0 


1.5 


5.0 


1.5 


6.0 


ns 




NOTES: 

1 . See test circuit and waveforms. 

2. Minimum limits are guaranteed but not tested on Propagation Delays. 

3. This parameter is guaranteed but not tested. 
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Integrated Device Technology, Inc. 



FAST CMOS 16-BIT 

BIDIRECTIONAL 

3.3V TO 5V TRANSLATOR 



PRELIMINARY 
IDT54/74FCT164245T 



FEATURES: 

• 0.5 MICRON CEMOS™ Technology 

• Bidirectional interface between 3.3V and 5V busses 

• Control inputs can be driven from eithier 3.3V 
or 5V circuits 

• ESD >2000V per MIL-STD-883, Method 301 5; 
>200V using machine model (C = 200pF, R - 0) 

• 25 MIL Center SSOP and Cerpack Packages 

• Extended commercial range of -40°C to tSS^C 

• Vcci - 5V ±1 0%, Vcc2 = 3.3V ±0.3V 

• High drive outputs (-32mA Ioh, 64mA Iol) on 5V port 

• Power-off disable on both poerts permits "live insertion" 

• Typical Volp (Output Ground Bounce) < 0.9V at 
Vcci o 5V, VCC2 = 3.3V, Ta - 25''C 

DESCRIPTION: 

The IDT54/74FCT164245T 1 6-bit 3.3V-to-5V translator is 
built using advanced CEMOS, dual metal CMOS technology. 



This high-speed, low-power transceiver is designed to inter- 
face between a 3.3V bus and a 5V bus in a mixed 3.3V/5V 
supply environment. This enables system designers to inter- 
face TTL compatible 3.3V components with 5V components. 
The direction and output enable controls are designed to 
operate these devices as either two independent 8-bit trans- 
ceivers or one 1 6-bit transceiver. The A port interfaces with 
the 3.3V bus; the B port interfaces with the 5V bus. The 
direction control (xDIR) pin controls the direction of data flow. 
The output enable (xDE) overrides the direction control and 
disables both ports. These control signals can be driven from 
either 3.3V or 5V devices. 

The IDT54/74FCT1 64245T is ideally suited for driving high 
capacitance loads and low impedance backplanes. The 
output buffers are designed with Power-Off Disable capability 
to allow "hot insertion" of boards when used as backplane 
drivers. They also allow interface between a mixed supply 
system and external 5V peripherals. 



FUNCTIONAL BLOCK DIAGRAM 



1DIR 

iAi 

1A2 
1A3 
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Q. 
> 
". 1A5 
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^ 



^ 
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t^ 
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t^ 



t^ 
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i— 2OE 



^ 
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^ 
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2B7 



2B8 y 



CEMOS is a trademark ot Integrated Devica Tochnology, Inc. 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



MAY 1992 



ei 992 Integrated Device Technology, Inc. 
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IDT54/74FCT164245T 

FAST CMOS 16-BIT BIDIRECTIONAL 3.3V-TO-5V TRANSLATOR 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



PIN CONFIGURATIONS 



1DIR [ 

1B1 [ 

1B2 [ 

GND [^ 

1B3 [^ 

1B4 [ 

Vcci [ 

1B5 [^ 

1B6 [ 

GND [ 

1B7 [ 

1B8 [ 

2B1 [^ 

2B2 [ 

GND [ 

2B3 [^ 

2B4 [ 

VCC1 [ 

2B5 [ 

2B6 [ 

GND [ 

2B7 [ 

2B8 [ 

2DIR q;;^ 



1 
2 
3 
4 
5 

6 

7 

8 

9 

10 

11 



V^ 



48 
47 
46 
45 
44 
43 
42 
41 
40 
39 
38 



12 S048-1 37 



13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 



36 
35 
34 
33 
32 
31 
30 
29 
28 
27 
26 
25 



] 1OE 
I 1A1 
] 1A2 
I GND 
I 1A3 
^ 1A4 

] VCC2 

] 1A5 
I 1A6 

] GND 

] 1A7 

] 1A8 

] 2A1 

I 2A2 

] GND 

I 2A3 

] 2A4 

] VCC2 

] 2A5 

] 2A6 

] GND 

] 2A7 

I 2A8 

1 2OE 





1 
2 
3 
4 
5 

6 

7 

8 

9 

10 

11 

12 E4 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


48 
47 
46 
45 
44 




1DIR 1 








1H1 1 








1H? 1 








nN'i ' 








1H^ 1 






43 
42 
41 
40 
39 
38 
8-1 37 
36 
35 
34 
33 
32 
31 
30 
29 
28 
27 
26 
25 




1H4 1 








Vrni 1 








iH-^ 1 








1HR 1 








rsNn 1 








1P7 1 








iH" 1 








?Hi 1 








2H? 1 








rsNn 1 








pH-; 1 








2B4 1 








yr.r.i 1 








?P<; 1 








?HR 1 








'iMP 1 








2H7 1 








2Pq I 








?niR 1 









10E 
1A1 

1A2 
GND 
1A3 
1A4 

VCC2 

1A5 

1A6 

GND 

1A7 

lAa 

2A1 

2A2 

GND 

2A3 

2A4 

VCC2 

2A5 

2A6 

GND 

2A7 

2Aa 

2OE 



SSOP 
TOP VIEW 




CERPACK 
TOP VIEW 



POWER SUPPLY SEQUENCING Vccato Vcci thatwill raise Vcci to Vcc2- 0.6 volts and both 

ThelDT54/74FCT164245Tincludescircuitrythatwillplace A and B ports will maintain high impedance state. In this 

bothAandB ports in high impedance state if Vcc2>Vcgi condition, the user must insure that absolute maximum ratings 

-0.9volts. If Vco2 is applied first, there will be current flow from are not violated. 
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IDT54/74FCT164245T 

FAST CMOS 16-BIT BIDIRECTIONAL 3.3V-TO-5V TRANSLATOR 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



PIN DESCRIPTION 



Pin Names 


Description 


xUE 


Output Enable Input (Active LOW) 


xDIR 


Direction Control input 


xAx 


Side A Inputs or 3-State Outputs (3.3V Port) 


xBx 


Side B inputs or3-State Outputs (5V Port) 



FUNCTION TABLE^^) 



inputs 


Outputs 


xOE 


xDIR 


L 


L 


Bus B Data to Bus A 


L 


H 


Bus A Data to Bus B 


H 


X 


High Z State 



NOTE: 

1. H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Don't Care 
Z = High Impedance 



ABSOLUTE MAXIMUM RATINGS^^) 



Symboi 


Rating 


Commercial 


IVIilitarv 


Unit 


Vterm 


Terminal Voltage 
with Respect to 
GND 


-0.5 to +7.0 


-0.5 to +7.0 


V 


Ta 


Operating 
Temperature 


-40 to +85 


-55 to +125 


°C 


Tbias 


Temperature 
Under Bias 


-55 to +125 


-65 to +135 


"C 


TSTG 


Storage 
Temperature 


-55 to +125 


-65 to +150 


°c 


Pt 


Power Dissipation 


1.0 


1.0 


w 


lOUT 


DC Output 
Current 


-60 to +120 


-60 to +120 


mA 



1 . Stresses greater than those listed under ABSOLUTE MAXI MUM RATI NGS 
may cause permanent damage to the device. This is a stress rating only 
and functional operation of the device at these or any other conditions 
above those indicated in the operational sections of this specification is 
, notimplied. Exposuretoabsolutemaximumratlngconditionsfor extended 
periods may affect reliability. 



CAPACITANCE (Ta= +25°C, f = 1 .OMHz) 



Symbol 


ParameteKi) 


Conditions 


Typ. 


iUiax. 


Unit 


Qn 


Input 
Capacitance 


VlN =ov 


4.5 


6.0 


PF 


Ci/o 


I/O 
Capacitance 


VOUT=0V 


5.5 


8.0 


PF 



NOTE: 

1 . This parameter is measured at characterization but not tested. 
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IDT54/74FCT164245T 

FAST CMOS 16-BIT BIDIRECTIONAL 3.3V-TO-5V TRANSLATOR 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE (A PORT - 3.3V) 

Following Conditions Apply Unless Othenwise Specified: 

Vcci = 5V ± 1 0%, Vcc2 = 3.3V± 0.3V; Commercial: Ta = -^O'C to +85°C, Military: Ta = -55°C to +125°C, 



Svmbol 


Parameter 


Test Conditions(i) 


Min. 


TYp.(2) 


Max. 


Unit 


VlH 


Input HIGH Level 
(Input and I/O pins) 


Guaranteed Logic HIGH Level 


2.0 




5.5 


V 


VIL 


Input LOW Level 
(Input and I/O pins) 


Guaranteed Logic LOW Level 


-0.5 


— 


0.8 


V 


llH 


Input HIGH Current (Input pins) 


Vcci = Max. 
Vcc2 = Max. 


Vi = 5.5V 


— 


— 


±5 


HA 


Input HIGH Current (I/O pins) 


Vl = VCC2 


— 


— 


±15 


IlL 


Input LOW Current (Input pins) 


Vl = GND 


— 


— 


±5 


Input LOW Current (I/O pins) 


Vi=GND 


— 


— 


±15 


VIK 


Clamp Diode Voltage 


Vcc2=Min., liN = -18mA 


— 


-0.7 


-1.2 


V 


VOH 


Output HIGH Voltage 


Vcci = Min. 
Vcc2= Min. 
ViN= ViHorViL 


l0H = -0.1mA 


VCC2-0.2 


— 


— 


V 


IOH = -6mAMIL. 
lOH = -8mA COM'L. 


2.4(5) 


3.0 


— 


Vol 


Output LOW Voltage 


Vcci = Min. 
Vcc2= Min. 
ViN=ViHorViL 


IOL = 0.1mA 


— 


— 


0.2 


V 


l0L= 16mA 


— 


0.2 


0.4 


lOL = 24mA 


— 


0.3 


0.5 


lOFF 


Input/Output Power Off Leakage 


Vcci = OV, VGC2 = OV, ViN or Vo <. 4.5V 


— 


— 


±100 


^LA 


los 


Short Circuit Current^"*) 


Vcci = Max., Vcc2=Max., Vo=GND(3) 


— 


-100 


— 


mA 


Id 


Output Drive Current 


Vcci = Max., Vcc2=Max., Vo=2.5V(3) 


— 


-60 


— 


mA 


Vh 


Input Hysteresis 


— 


— 


150 


— 


mV 


ICC2L 
ICC2H 
ICC2Z 


Quiescent Power Supply Current 


Vcci = Max., ViN= GND or Vcc2 
Vcc2 = Max. 




0.35 


2.0 


mA 



NOTES: 

1 . For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at Vcci = 5.0V, Vcc2 = 3.3V, +25°C ambient. 

3. Not more than one output should be tested at one time. Duration of the test should not exceed one second. 

4. This parameter is guaranteed but not tested. 

5. VoH = Voc2 - 0.6V at rated current. 
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IDT54/74FCT164245T 

FAST CMOS 16-BIT BIDIRECTIONAL 3.3V-TO-5V TRANSLATOR 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE (B PORT - 5V) 

Following Conditions Apply Unless Othen/vise Specified: 

Vcci 1 5V ± 1 0%, Vcc2 = 3.3V ± 0.3V; Commercial: Ta = -40°C to +85°C, Military: Ta = -55°C to +1 25°C, 



Symbol 


Parameter 


Test Conditlons(i) 


Min. 


TYp.(2) 


Max. 


Unit 


VlH 


Input HIGH Level 
(Input and I/O pins) 


Guaranteed Logic HIGH Level 


2.0 




5.5 


V 


ViL 


: Input LOW Level 
(Input and I/O pins) 


Guaranteed Logic LOW Level 


-0.5 


— 


0.8 


V 


llH 


Input HIGH Current (Input pins) 


Vcci = Max. 
Vcc2=Max. 


Vi = Vcci 


— 


— 


±5 


M 


Input HIGH Current (I/O pins) 


— 


— 


±15 


IlL . 


Input LOW Current (Input pins) 


Vl=GND 


— 


— 


±5 


Input LOW Current (I/O pins) 


— 


— 


±15 


VIK 


Clamp Diode Voltage 


Vcci=!Min., liN =-18mA 


— 


-0.7 


-1.2 


V 


- VOH 


Output HIGH Voltage 


Vcci = Min. 
Vcc2=Min. 
ViN=ViHorViL 


loH = -3mA 


2.5 


3.5 


— 


V 


|0H = -12mA MIL. 
IOH = -15mACOM'L. 


2.4 


3.5 


— 


I0H = -24mA MIL. 
loH = -32mA C0M'L.(5) 


2.0 


3.0 


— 


Vol 


Output LOW Voltage 


Vcci = Min., 
Vcc2=Min. 
ViN = ViHorViL 


IOL = 48mA MIL. 
IOL=64mACOM'L. 


— 


0.2 


0.55 


V 


'OFF 


Input/Output Power Off Leakage 


Vcci = OV, VCC2 = OV, ViN or Vo ^ 4.5V 


— 


— 


±100 


HA 


los 


Short Circuit Current(^) 


Vcci = Max., Vcc2=Max., Vo=GND(3) 


-80 


-140 


-200 


mA 


ip 


Output Drive Current 


Vcci = Max., Vcc2 = Max., Vo= 2.5V(3) 


-50 


-75 


-180 


mA 


VH 


Input Hysteresis 


— 


— 


150 


— 


mV 


ICC1L 
ICCIH 
ICC1Z 


Quiescent Power Supply Current 


Vcci = Max., ViN= GND or Vcc2 
Vcc2=Max. 




0.08 


1.5 


mA 



NOTES: 

1 . For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at Vcci » 5.0V, Vcca = 3.3V, +25°C ambient 

3. Not more than one output should be tested at one time. Duration of the test should not exceed one second. 

4. This parameter is guaranteed but not tested. 

5 Duration of the condition can not exceed one second. 
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IDT54/74FCT164245T 

FAST CMOS 16-BIT BIDIRECTIONAL 3.3V-TO-5V TRANSLATOR 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



POWER SUPPLY CHARACTERISTICS 












Symbol 


Parameter 


Test Condltlons(i) 


MIn. 


TYp.(2) 


Max. 


Unit 


Alec 


Quiescent Power Supply Current 
TTL Inputs HIGH 


Vcci = Max., Vcc2 = Max., 
ViN = VCC2 -0.6V(3) 


— 


12 


30 


^ 


ICCD 


Dynamic Power Supply 
Current^*) 


Vcci = Max.,Vcc2 = Max 
Outputs Open 
xUE = xDIR = GND 
One Input Toggling 
50% Duty Cycle 


ViN = VCC2 

ViN = GND 




75 


120 


MHz 


Ic 


Total Power Supply Current'^) 


Vcci = Max., Vcc2 = Max. 
Outputs Open 
fi = 10MHz 
50% Duty Cycle 
xDE = xDIR = GND 
One Bit Toggling 


ViN - Vcc2 - 0.6V 
ViN = GND 




1.2 


4.7 


mA 


Vcci = Max., Vcc2 = Max 


ViN = VCC2 - 0.6V 


— 


3.5 


8.5(5) 






Outputs Open 
fi= 2.5MHz 


ViN = GND 














50% Duty Cycle 
xOE = xDIR = GND 
















Sixteen Bits Toggling 













NOTES: 

1 . For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at Vcci= 5.0V, Vcc2= 3.3V, +25°C ambient. 

3. Per TTL driven input; all other inputs at Vcc or GND. 

4. This parameter is not directly testable, but is derived for use in Total Power Supply Calculations. 

5. Values for these conditions are examples of the Ice formula. These limits are guaranteed but not tested. 

6. lc = IQUIESCENT+ IiNPUTS + IdYNAMIC 

Ic = Icci + loc2 + Alec DhNt + IccD (fcpNop/2 + fiNi) 

lcci= Quiescent Current (ICC1L, IcciHand lcciz) 

Icc2= Quiescent Current (ICC2L, lcc2Hand Icc2z) 

Alec = Power Supply Current for a TTL High Input 

Dh = Duty Cycle for TTL Inputs High 

Nt = Number of TTL Inputs at Dh 

IccD = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 

fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices) 

Nop = Number of Clock Inputs at fcp 

fi = Input Frequency 

Ni = Number of Inputs at fi 
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SWITCHING CHARACTERISTICS OVER OPERATING RANGE 



Symbol 


Parameter 


Condition^) 


Com'l. 


Mil. 


Unit 


Min.(2) 


Max. 


Mln.(2) 


Max. 


tPLH . 
tPHL 


Propagation Delay 
AtoB 


Cl = 50pF 
Rl = 50on 


1.5 


5.0 


— 


— 


ns 


tPLH 
tPHL 


Propagation Delay 
BtoA 


1.5 


5.0 


— 


— 


ns 


tPZH 
tPZL 


Output Enable Time 
xUEtoB 


1.5 


6.5 


— 


— 


ns 


tPHZ 
tPLZ 


Output Disable Time 
xUEtoB 


1.5 


6.0 


— 


— 


ns 


tPZH 
tPZL 


Output Enable Time 
xUEtoA 


1.5 


6.5 


— 


— 


ns 


tPHZ 
tPLZ 


Output Disable Time 
xUEtoA 


1.5 


6.0 


— 


— 


ns 


tPZH 
tPZL 


Output Enable Time 
xDIR to B(3) 


1.5 


6.5 


— 


— 


ns 


tPHZ 
tPLZ 


Output Disable Time 
xDIRtoBP) 


1.5 


6.0 


— 


— 


ns 


tPZH 
tPZL 


Output Enable Time 
xDIR to A(3) 


1.5 


6.5 


— 


— 


ns 


tPHZ 
tPLZ 


Output Disable Time 
xDIRtoA(3) 


1.5 


6.0 


— 


— 


ns 



NOTES: 

1 . See test circuit and waveforms. 

2. Minimum limits are guaranteed but not tested on Propagation Delays. 

3. This parameter is guaranteed but not tested. 
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Integrated Device Technology, Inc. 



5V TO 3.3V UNIDIRECTIONAL 
TRANSLATORS 



IDT54/74FCT3244 
IDT54/74FCT1 63244 
IDT54/74FCT1 63373 
IDT54/74FCT163374 



The following 8-bit and 16-bit, 3.3V bus interface parts 
serve as unidirectional translators'^^ For detailed specifica- 
tions, please refer to the individual data sheets for these parts. 

5V to 3.3V Unidirectional Translators 



Part Number 

IDT54/74FCT3244 
IDT54/74FCT163244 
IDT54/74FCT1 63373 
IDT54/74FCT163374 



Description 

Octal 3.3V Buffer/Line Driver 
16-Bit 3.3V Buffer/Line Driver 
16-Bit 3.3V Transparent Latch 
16-Bit 3.3V Register 



5V to 3.3V Unidirectional Translators provide a one-way 
interface between 5V components and 3.3V components 
or between 5V components and 3.3V bus in a mixed 5V/ 
3.3V supply system as shown in Figure 1 . 

The Unidirectional Translators accept TTL- or CMOS- 
compatible signals from 5V components at the inputs and 
provide TTL-compatible output levels. These translators 
avoid any problems associated with a direct interface 
between a 5 V component and a 3 .3 V component or between 
a 5V component and a 3.3V bus. 





3.3V 
BUS 






3.3V 










5V 




J.JV 




5V Components 




5V to 3.3V 

Unidirectional 

Translator 



































z 

UJ 

z 
o 

Q. 

o 
o 

> 

CO 




Figure 1. Mixed 5V/3.3V System 

NOTE: 

1 . For 3.3V/5V Bidirectional Bus Translators, please refer to the IDT54/74FOT1 64245T data sheet. 
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COMPLEX LOGIC PRODUCTS 




COMPLEX LOGIC PRODUCTS 



High-performance building blocks of ever-increasing com- 
plexity are the basis for many of today's innovative design 
solutions. I DT's Complex Logic products address this need by 
combining state-of-the-art sub-micron CEMOS process with 
highly sophisticated design tools to produce VLSI building 
blocks that satisfy the most demanding system requirements. 
IDT's Complex Logic products are divided into three functional 
areas: 

— Error Detection and Correction 

— Read-Write buffers and Bus Multiplexers 

— DSP and Microslice 

Error Detection and Correction (EDC) 

Today's high-performance systems are becoming increas- 
ingly DRAM intensive. IDT has developed a range of high- 
performance EDC devices that eliminate the performance 
penalties once associated with these circuits while assuring 
the designer continuous, error-free operation necessary in 
high-reliability systems. IDT's family of EDC products offers 
the designer a choice of 1 6-, 32-, or 64-bit devices with either 
single-bus or flow-through architectures. These devices are 
capable of detecting and correcting errors in as little as 20ns. 



Read-Write Buffers and Bus !\/IultipIexers 

The current generation of RISC and CISC microprocessors 
depend on secondary cache memory for their best perfor- 
mance. IDT's newly released 73200 family of write buffers 
provides the designer with a flexible approach to meeting 
these requirements in his system. 

The 73720, 16-bit triport bus multiplexer was designed for 
DRAM interleaving schemes. With separate byte controls, 
latches and high speeds, these bus multiplexers are the 
perfect solution for DRAM memory designs. 

DSP and Microslice Processors 

Digital signal processing applications have always de- 
manded extremely high-performance building blocks. IDT 
continues to offer a selection of the world's fastest fixed-point 
DSP elements including multipliers, multiplier/accumulators, 
ALUs and microslice processors. These components enable 
the construction of customized, high-performance architec- 
tures and instruction sets. 
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Integrated Device Technology, Inc. 



12-BIT CMOS 

MICROPROGRAM 

SEQUENCER 



IDT39C10B 
IDT39C10C 



FEATURES: 

• Low-power CEMOS™ 

— Ice (max.) 
Military: 90mA 
Commercial: 75mA 

• Fast 

— IDT39C1 OB matches 291 OA speeds 

— IDT39C1 OC 30% speed upgrade 
33-Deep stack 

— Accommodates highly nested loops and subroutines 
12-bit address width 
12-bit internal loop counter 
16 powerful microinstructions 
Three output enables control 3-way branch 
Available in 40-pin DIP and 44-pin LCC/PLCC 
Military product compliant to MIL-STD-883, Class B 
Standard Military Drawing #5962-87708 is listed on this 
function. 

DESCRIPTION: 

The IDT39C1 microprogram sequencers are designed for 
use in high-performance microprogram state machines. These 



microprogram sequencers are intended for use in controlling 
the sequence of microinstructions executed in the 
microprogram memory. The IDT39C10s provide several 
conditional branch instructions that allow branching to any 
microinstruction within the 4K microword address space. A 
33-deep last-in/first-out stack provides for a very powerful 
microprogram subroutine return linkage and looping capability. 
With this depth of a microprogram return stack, the 
microprogrammer has maximum flexibility in nesting 
subroutines and loops. The counter contained in the 
IDT39C10S provides for microinstruction loop counts of up to 
4096, in terms of total count length. 

The IDT39C10S provide a 12-bit address to the 
microprogram memory. This microprogram sequencerselects 
one of four sources for the address. These are (1) the 
microprogram address register, (2) external direct input, (3) 
internal register counter and (4) the 33-deep LIFO stack. The 
microprogram counter usually contains an address that is one 
greater than the microinstruction currently being executed in 
the microprogram pipeline register. 

The IDT39C10S are fabricated using CEMOS, a CMOS 
technology designed for high-performance and high-reliability. 
The devices are pin-compatible, performance-enhanced, 
functional replacements for the 2910A. 
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PIN CONFIGURATIONS 
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PIN DESCRIPTIONS 



Pin Name 


I/O 


Description 


Dl 


1 


Direct input to register/counter and 
multiplexer Do is LSB. 


II 




Selects one-of-sixteen instructions. 


CC 




Used as test criterion. A LOW on CC 
indicates "passed" test condition. 


CCEN 




Whenever the signal is HIGH, CC is ignored 
and the device operates as though CC were 
true (LOW). 


Cl 




Low order carry input to incrementer for 
microprogram counter. 


RLD 




When LOW forces loading of register/ 
counter regardless of instruction or 
condition. 


OE 




Three-state control of Yi outputs. 


CP 




Triggers all internal state changes at LOW- 
to-HIGHedge. 


Yl 





Address to microprogram memory. >t) is 
LSB.YnlsMSB. 


FULL 





Indicates that 33 items are on the stack. 


PL 





Can select #1 source (usually Pipeline 
Register) as direct input source. 


MAP 





Can select #2 source (usually Mapping 
PROM or PLA) as direct input source. 


VECT 





Can select #3 source (for example, Interrupt 
Starting Address) as direct input source. 
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PRODUCT DESCRIPTION 

The IDT39C10S are high-performance CMOS microprogram 
sequencers that are intended for use in very high-speed 
microprogrammable microprocessor applications. The 
sequencers allow for direct control of up to 4K words of 
microprogram. 

The heart of the microprogram sequencers is a 4-input 
multiplexer that is used to select one of four address sources 
to select the next microprogram address. These address 
sources include the register/counter, the direct input, the 
microprogram counter or the stack as the source for the 
address of the next microinstruction. 

The register/counter consists of twelve D-type flip-flops 
which can contain either an address or a count. These edge- 
triggered flip-flops are under the control of a common clock 
enable, as well as the four microinstruction control inputs. 
When the load control (RLD) is LOW, the data at the D inputs 
is loaded into this register on the LOW-to-HIGH transition of 
the clock. The output of the register/counter is available at the 
multiplexer as a possible next address source for the micro- 
code. Also, the terminal count output associated with the 
register/counter is available at the internal instruction PLA to 
be used as condition code input for some of the microin- 
structions. The IDT39C10S contain a microprogram counter 
that usually contains the address of the next microinstruction 
compared to that currently being executed. The micropro- 
gram counter actually consists of a 12-bit incrementer fol- 
lowed by a 1 2-bit register. The microprogram counter will 
increment the address coming out of the sequencer going to 
the microprogram memory if the carry-in input to this counter 
is HIGH; othenwise, this address will be loaded into the 
microprogram counter. Normally, this carry-in input is set to 
the logic HIGH state so that the incrementer will be active. 
Should the carry-in input be set LOW, the same address is 
loaded into the microprogram counter. This is a technique that 
can be used to allow execution of the same microinstruction 
several times. 

There are twelve D-inputs on the IDT39C10s that go 
directly to the address multiplexer. These inputs are used to 
provide a branch address that can come directly from the 
microcode or some other external source. The fourth input 
available to the multiplexer for next address control is the 33- 
deep, 1 2-bit wide LIFO stack. The LIFO stack provides return 
address linkage for subroutines and loops. The IDT39C1 Os 
contain a built-in stack pointer that always points to the last 
stack location written. This allows for stack reference opera- 
tions, usually called loops, to be performed without popping 
the stack. 

The stack pointer internal to the IDT39C1 Os is actually an 
up/down counter. During the execution of microinstructions 
one, four and five, the PUSH operation may occur depending 
on the state of the condition code input. This causes the stack 
pointer to be incremented by one and the stack to be written 
with the required return linkage (the value contained in the 
microprogram counter). On the microprogram cycle following 
the PUSH, this new return linkage data that was in the 
microprogram counter is now at the new location pointed to by 



the stack pointer. Thus, any time the multiplexer looks at the 
stack, it will see this data on the top of the stack. 

During five different microinstructions, a pop operation 
associated with the stack may occur. If the pop occurs, the 
stack pointer is decremented at the next LOW-to-HIGH 
transition of the clock. A pop decrements the stack pointer 
which is the equivalent of removing the old information from 
the top of the stack. 

The IDT39C10S are designed so that the stack pointer 
linkage allows any sequence of pushes, pops or stack refer- 
ences to be used. The depth of the stack ca n grow to a full 33 
locations. After a depth of 33 is reached, the FULL output goes 
LOW. If further PUSHes are attempted when the stack is full, 
the stack information at the top of the stack will be destroyed 
but the stack pointer will not end around. It is necessary to 
initialize the stack pointer when power is first turned on. This 
is performed by executing a RESET instruction (Instruction 0). 
This sets the stack pointer to the stack empty position — the 
equivalent depth of zero. Similarly, a pop from an empty stack 
may place unknown data on the Y outputs, but the stack 
pointer is designed not to end around. Thus, the stackpointer 
will remain at the or stack empty location if a pop is executed 
while the stack is already empty. 

The IDT39C10S' internal 12-bit register/counter is used 
during microinstructions eight, nine and fifteen. During these 
instructions, the 1 2-bit counter acts as a down counter and the 
terminal count (count = 0) is used by the internal instruction 
PLA as an input to control the microinstruction branch test 
capability. The design of the internal counter is such that, if it 
is preloaded with a number N and then this counter is used in 
a microprogram loop, the actual sequence in the loop will be 
executed N + 1 times. Thus, it is possible to load the counter 
with a count of and this will result in the microcode being 
executed one time. The 3-way branch microinstruction. 
Instruction 1 5, uses both the loop counter and the external 
condition code input to control the final source address from 
the Y outputs of the microprogram sequencer. This 3-way 
branch may result in the next address coming from the D 
inputs, the stack or the microprogram counter. 

The IDT39C10S provide a 12-bit address at the Y outputs 
that are under control of the OE input. Thus, the outputs can 
be put in the three-state mode, allowing the writable control 
store to be loaded or certain types of external diagnostics to 
be executed. 

In summary, the IDT39C1 Os are the most powerful micro- 
program sequencers currently available. They provide the 
deepest stack, the highest performance and the lowest power 
dissipation for today's microprogrammed machine design. 

IDT39C10 OPERATION 

The IDT39C10S are CMOS pin-compatible implemen- 
tations of the Am291 and 291 OA microprogram sequencers. 
The IDT39C10's microprogram is functionally identical except 
that it provides a 33-deep stack to give the microprogrammer 
more capability in terms of microprogram subroutines and 
microprogram loops. The definition of each microprogram 
instruction is shown in the table of instructions. This table 
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shows the results of each instruction in terms of controlling the 
multiplexer, which determines the Y outputs, and in controlling 
the signals th at can b e used to enable various branch address 
sources (PE, MAP, VECT). The operation of the register/ 
counter and the 33-deep stack after the next LOW-to-HIGH 
transition of the clock. The internal multiplexer is used to 
select which of the internal sources is used to drive the Y 
outputs. The actual value loaded into the microprogram 
counter Is either identical to the Y output or the Y output value 
is incremented by 1 and placed in the microprogram counter. 
This function Is under the control of the carry Inputs. For each 
of th e mic roi nstruct ion inputs, only one of the three outputs 
(PE, MAP, or VECT) will be LOW. Note that this function is not 
determined by any of the possible condition code inputs. 
These outputs can be used to control the three-state selection 
of one of the sources fo r the mi croprogram branches. 

Two inputs, CC and CCEN, can be used to control the 
conditional instru ctions . These are fully defined in the table of 
instructions. The RLD input can be used to load the internal 
register/counter at any time. When this input is LOW, the data 
at the D inputs will be loaded into this register/cou nter o n the 
LOW-to-HIGH transition of the clock. Thus, the W^ input 
overrides the internal hold or decrement operations specified 
by the various microinstructions. The DE input is normally 
LOW and is used as the three-state enable for the Y outputs. 
The internal stack in the IDT39C10s is a last-in/first-out 
memory that is 1 2-bits in width and 33 words deep. It has a 
stackpointerthat addresses thestackandalwayspoints to the 
value currently on the top of the stack. When instruction 
(RESET) is executed, the stack pointer is initialized to the top 
of the stack which is, by definition, the stack empty condition. 
Thus, the contents of the top of the stack are undefined until 
the forced PUSH occurs. A pop performed while the stack is 
empty will not change the stack pointer in any way; however, 
it will result in unknown data at the Y outputs. 

By definition, the stack is full any time 33 more pushes than 
pops have occurred since the stack was last empty. When this 
happens, the Full Flag will go LOW. This signal first goes LOW 
on the microcycle after the 33 pushes occur. When this signal 
is LOW, no additional pushes should be attempted or the 
information on the top of the stack will be lost. 

THE IDT39C10 INSTRUCTION SET 

This data sheet contains a block diagram of the IDT39C1 
microprogram sequencers. As can be seen, the devices are 
controlled by a 4-bit microinstruction word (Is - lo). Normally, 
this word is supplied from one 4-bit field of the microinstruction 
word associated with the entire state machine system. These 
fourbits provide for the selection of one of the sixteen powerful 
instructions associated with selecting the address of the next 
microinstruction. Unused Y outputs can be left open; how- 
ever, the corresponding most significant D inputs should be 
tied to ground for smaller microwprds. This is necessary to 
make sure the internal operation of the counter is proper 
should less than 4K of microcode be implemented. As shown 
in the block diagram , the internal i nstruction P LA uses the four 
instruction inputs as well as the CC, CCEN and the internal 
counter = line for controlling the sequencer. This internal 



instruction PLA provides all ofthe necessary internal control 
signals to control each particular part of the microprogram 
sequencer. The next add ress at the Y outputs of the I DT39C1 Os 
can be from one of four sources. These include the internal 
microprogram counter, the last-in/first-out stack, the register/ 
counter and the direct inputs. 

The following paragraphs will describe each instruction 
associated with the IDT39C10s. As a part of the discussion, 
an example of each instruction is shown in Figure 1. The 
purpose of the examples is to show microprogram flow. Thus, 
in each example the microinstruction currently being exe- 
cuted has a circle around it. That is, this microinstruction is 
assumed to be the contents of the pipeline register at the 
output of the microprogram memory. In these drawings, each 
of the dots refers to the time that the contents of the micro- 
program memory word would be in the pipeline register and is 
currently being executed. 

INSTRUCTION 0- 
JUMPO(JZ) 

This instruction is used at power up time or at any restart 
sequence when the need is to reset the stackpointer and jump 
to the very first address in microprogram memory. The Jump 
instruction does not change the contents of the register/ 
counter. 

INSTRUCTION 1 - 

CONDITIONAL JUMP TO SUBROUTINE (CJS) 

. The Conditional Jump to Subroutine Instruction is the one 
used to call microprogram subroutines. The subroutine 
address will be contained in the pipeline register and presented 
at the D inputs. If the condition code test is passed, a 
branch is taken to the subroutine. Referring to the flow 
diagram forthe IDT39C1 Os shown in Figure 1 , we see that the 
content of the microprogram counter is 68. This value is 
pushed onto the stack and the top of stack pointer is 
incremented. If the test is failed, this Conditional Jump to 
Subroutine instruction behaves as a simple continue. That is, 
the content of microinstruction address 68 is executed next. 

INSTRUCTION 2 - 
JUMP MAP (JMAP) 

This sequencer instruction can be used to start different 
microprogram routines based on the machine instruction 
opcode. This is typically accomplished by using a mapping 
PROM as an input to the D inputs on the microprogram 
sequencer. The JMAP instruction branches to the address 
appearing on the D inputs. In the flow diagram shown in 
Figure 1 , we see that the branch actually will be the contents 
of microinstruction 85 and this instruction will be executed 
next. 

INSTRUCTION 3 - 

CONDITIONAL JUMP PIPELINE (CJP) 

The simplest branching control available in the IDT39C10 
microprogram sequencers is that, of conditional jump to 
address. In this instruction, the jump address is usually 
contained in the microinstruction pipeline register and 
presented to the D inputs. If the test is passed, the jump is 
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taken. If the test fails, this instruction executes as a simple 
continue. In the example shown in the flow diagram of Figure 
1 , we see that if the test is passed, the next microinstruction 
to be executed is the content of address 25. If the test is failed, 
the microcode simply continues to the contents of the next 
instruction. 

INSTRUCTION 4 - 

PUSH/CONDITIONAL LOAD COUNTER (PUSH) 

With this instruction, the counter can be conditionally 
loaded during the same instruction that pushes the current 
value of the microprogram counter on to the stack. Under any 
condition independent of the conditional testing, the 
microprogram counter is pushed on to the stack. If the 
conditional test is passed, the counter will be loaded with the 
value on the D inputs to the sequencer. If the test fails, the 
contents ofthecounterwill not change. The PUSH/Conditional 
Load Counter instruction is used in conjunction with the loop 
instruction (Instruction 1 3), the repeat file based on the counter 
instruction (Instruction 9) or the 3-way branch instruction 
(Instruction 15). 

INSTRUCTION 5 - 

CONDITIONAL JUMP TO SUBROUTINE 

R/PL (JSRP) 

Subroutines may be called by a Conditional Jump Subroutine 
from the internal registerorfrom the external pipeline register. 
In this instruction, the contents of the microprogram counter 
are pushed on the stack and the branch address for the 
subroutine call will taken from either the internal register/ 
counter or the external pipeline register presented to the D 
inputs. If the conditional test is passed, the subroutine 
address will be taken from the pipeline register. If the 
conditional test fails, the branch address is taken from the 
internal register/counter. An example of this is shown in the 
flow diagram of Figure 1 . 

INSTRUCTION 6 - 

CONDITIONAL JUMP VECTOR (CJV) 

The Conditional Jump Vector instruction is similar to the 
Jump N/Iap instruction in that it allows a branch operation to a 
microinstruction as defined from some external source, ex- 
cept that it is conditional. The Jump Map instruction is 
unconditional. If the conditional test is passed, the branch is 
taken to the new address on the D inputs. If the conditional test 
is failed, no branch is taken but rather the microcode simply 
continues to the next seque ntial mi croinstruction. When this 
instruction is executed, the VECT output is LOW uncondi- 
tionally. Thus, an external 12-bit field can be enabled on to the 
D inputs of the microprogram sequencer. 

INSTRUCTION 7 - 
CONDITIONAL JUMP R/PL (JRP) 

The Conditional Jump register/counter or external pipeline 
register always causes a branch in microcode. This jump will 
be to one of two different locations in the microcode address 
space. If the test is passed, the jump will be to the address 
presented on the D inputs to the microprogram sequencer. If 
the conditional test fails, the branch will be to the address 
contained in the internal register/counter. 



INSTRUCTION 8 - 

REPEAT LOOP COUNTER NOT EQUAL TO (RFCT) 

This instruction utilizes the loop counter and the stack to 
implement microprogrammed loops. Thestartaddressforthe 
loop would be initialized by using the PUSH/Conditional Load 
Counter instruction. Then, when the repeat loop instruction is 
executed, if the counter is not equal to 0, the next microword 
address will be taken from the stack. This will cause a loop to 
be executed as shown in the Figure 1 flow diagram. Each time 
the microcode sequence goes around the loop, the counter is 
decremented. When the counter reaches 0, the stack will be 
popped and the microinstruction address will be taken from 
the microprogram counter. This instruction performs a timed 
wait or allows a single sequence to be executed the desired 
number of times. Remember, the actual number of loops 
performed is equal to the value in the counter plus 1 . 

INSTRUCTION 9 - 

REPEAT PIPELINE COUNTER NOT EQUAL TO 

(RPCT) 

This instruction is another technique for implementing a 
loop using the counter. Here, the branch address for the loop 
is contained in the pipeline register. This instruction does not 
use the stack in any way as a part of its implementation. As 
long as the counter is not equal to 0, the next microword 
address will be taken from the D inputs of the microprogram 
sequencer. When the counter reaches 0, the internal multi- 
plexer will select the address source from the microprogram 
counter, thus causing the microcode to continue on and leave 
the loop. 

INSTRUCTION 10 - 
CONDITIONAL RETURN (CRTN) 

The Conditional Return instruction is used for terminating 
subroutines. The fact that it is conditional allows the sub- 
routine either to be ended or to continue. If the conditional test 
is passed, the address of the next microinstruction will be 
taken from the stack and it will be popped. If the conditional 
test fails, the next microinstruction address will come from the 
internal microprogram counter. This is depicted in the flow 
diagram of Figure 1 . It is important to remember that every 
subroutine call must somewhere be followed by a return from 
subroutine call in order to have an equal number of pushes 
and pops on the stack. 

INSTRUCTION 11 - 

CONDITIONAL JUMP PIPELINE AND POP (CJPP) 

The Conditional Jump Pipeline and Pop instruction is a ^ ,j 
technique for exiting a loop from within the middle of the loop. 
This is depicted fully in the flow diagram for the IDT39C1 Os as 
shown in Figure 1 . The conditional test input for this instruc- 
tion results in a branch being taken if the test is passed. The 
address selected will be that on the D inputs to the micro- 
program sequencer and, since the loop is being terminated, 
the stack will be popped. Should the test be failed on the 
conditional test inputs, the microprogram will simply continue 
to the next address as taken from the microprogram counter. 
The stack will not be affected if the conditional test input is 
failed. 
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INSTRUCTION 12 - 

LOAD COUNTER AND CONTINUE (LDCT) 

The Load Counter and Continue instruction is used to place 
a value on the D inputs in the register/counter and continue to 
the next microinstruction. 

INSTRUCTION 13 - 

TEST END OF LOOP (LOOP) 

The Test End of Loop instruction is used as a last instruction 
in a loop associated with the stack. During this instruction, if 
the conditional test input is failed, the loop branch address will 
be that on the stack. Since we may go around the loop a 
number of times, the stack is not popped. If the conditional test 
input is passed, then the loop is terminated and the stack is 
popped. Notice that the loop instruction requires a PUSH to 
be performed at the instruction immediately prior to the loop 
return address. This is necessary so as to have the correct 
address on the stack before the loop operation. It is for this 
reason that the stack pointer always points to the last thing 
written on the stack. 

INSTRUCTION 14- 
CONTINUE (CONT) 

Continue is a simple instruction where the address for the 
microinstruction is taken from the microprogram counter. This 
instruction simply causes sequential program flow to the next 
microinstruction in microcode memory. 

INSTRUCTION 15 - 

THREE WAY BRANCH (TWB) 

TheThree-Way Branch instruction is usedfor looping while 
waiting for a conditional event to come true. If the event does 
not come true after some number of microinstructions, then a 
branch is taken to another microprogram sequence. This is 



depicted in Figure 1 showing the IDT39ClO's flow diagram 
and is also described in full detail in the IDTSSCI O's instruction 
operational summary. Operation of the instruction is such that 
any time the external conditional test input is passed, the next 
microinstruction will be that associated with the program 
counter and the loop will be left. The stack is also popped. 
Thus, the external test input overrides the other possibilities. 
Should the external conditional test input not be true, the rest 
of the operation is controlled by the internal counter. If the 
counter is not equal to 0, the loop is taken by selecting the 
address on the top of the stack as the address out of the Y 
outputs of the 1DT39C1 Os. In addition, the counter is decre- 
mented. Should the external conditional test input be failed 
and the counter also have counted to 0, this instruction "times 
out". The result is that the stack is popped and a branch is 
taken to the address presented to the D inputs of the IDT39C1 
microprogram sequencers. This address is usually provided 
by the external pipeline register. 

CONDITIONAL TEST 

Throughout this discussion we have talked about microc- 
ode passing the conditional test. There are actually two inputs 
associ ated with the condition al test in put. These include the 
CCEN and the C?J input s. The CGEN input is a condition code 
enable. Whenever the CCEN input is HIGH, the CU input is 
ignored and the device operates as though the CC input were 
true (LOW ). Thu s, a fail of the external test condition can 
defined as CCEN equals LOW a nd U5 equals HIGH. A pass 
condition is defined as a CCEN equal to H IGH or a UCJ equal 
to LOW. It is important to recognize the full function of the 
condition code enable and the condition code inputs in order 
to understand when the test is passed or failed. 
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IDT39C10 INSTRUCTION OPERATIONAL SUMMARY 


13-10 


Mnemonic 


cc 


Counter 
Test 


Stack 


Address 
Source 


Register/ 
Counter 


Enable 
Select 





JZ 


X 


X 


CLEAR 





NC 


PL 


1 


CJS 


PASS 
FAIL 


X 
X 


PUSH 
NC 


D 
PC 


NC 
NC 


PL 
PL 


2 


JMAP 


X 


X 


NC 


D 


NC 


MAP 


3 


CJP 


PASS 
FAIL 


X 
X 


NC 
NC 


D 
PC 


NC 
NC 


PL 
PL 


4 


PUSH 


PASS 
FAIL 


X 
X 


PUSH 
PUSH 


PC 
PC 


LOAD 
NC 


El 

PL 


5 


JSRP 


PASS 
FAIL 


X 
X 


PUSH 
PUSH 


D 
R 


NC 
NC 


K 


6 


CJV 


PASS 
FAIL 


X 
X 


NC 
NC 


D 
PC 


NC 
NC 


VECT 
VECT 


7 


JRP 


PASS 
FAIL 


X 
X 


NC 
NC 


D 
R 


NC 
NC 


PC 
PL 


8 


RFCT 


X 
X 


= 
NOT = 


POP 
NC 


PC 
STACK 


NC 
DEC 


PL 
PC 


9 


RPCT 


X 
X 


= 
NOT = 


NC 
NC 


PC 
D 


NC 
DEC 


PC 
PC 


10 


CRTN 


PASS 
FAIL 


X 
X 


POP 
NC 


STACK 
PC 


NC 
NC 


S 


11 


CJPP 


PASS 
FAIL 


X 
X 


POP 
NC 


D 
PC 


NC 
NC 


ft 


12 


LDCT 


X 


X 


NC 


PC 


LOAD 


PC 


13 


LOOP 


PASS 
FAIL 


X 
X 


POP 
NC 


PC 
STACK 


NC 
NC 


K 


14 


CONT 


X 


X 


NC 


PC 


NC 


PC 


15 


TWB 


PASS 
PASS 
FAIL 
FAIL 


= 
NOT = 

= 
NOT = 


POP 
POP 
POP 
NC 


PC 

PC 

D 

STACK 


NC 
DEC 
NC 
DEC 


1 



NO = No Change; DEC = Decrement 
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Jump Zero (JZ) 




1 Cond JSB PL (CJS) 



68) STACK 




2 Jump Map (JMAP) 

65 
66 
67 
68 (S)- 



1 



3 Cond Jump PL (CJP) 



4 Push/Cond LD CNTR (PUSH) 



68) STACK 



5 Cond JSB R/PL (JSRP) 



25 
26 




REGISTER/ 
COUNTER 



70) STACK 



6 Cond Jump Vector (CJV) 




7 Cond JUMP R/PL (JRP) 

65 (I 

66 

67 

20 '"" 
21 





30 
31 



8 Repeat Loop, CNTR t^ (RFCT) 

STACK 



9 Repeat PL, CNTR ?t (RPCT) 



10 Cond Return (CRTN) 





COUNTER 
(LDCT) 



68) STACK 



P 



11 Cond Jump PL & POP (CJPP) 

STACK 
(PUSH) 



12 LD CNTR & Continue (LDCT) 




^-® 




COUNTER 



14 Continue (CO NT) 



15 Three-Way Branch (TWB) 



i 



STACK 




13Test End Loop (LOOP) 



65 

66 *- 

67 4*- 

68 
69 
70 ♦ 



STACK 
(PUSH) 



71®—' 



Figure 1. IDT39C10B Flow Diagrams 
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IDT39C10 INSTRUCTIONS 
















l3-la 


Mnemonic 


Name 


Reg/ 
Cntr 
Con- 
tents 


ttm. 


FAIL 
= LOW and CC= HIGH 


ccER 


PASS 
= HIGH and C5= LOW 


Reg/ 
Cntr 


Enable 


Y 


Stack 


Y 


Stack 





JZ 


Jump Zero 


X 





CLEAR 





CLEAR 


HOLD 


PC 


1 


CJS 


Cond JSP PL 


X 


PC 


HOLD 


D 


PUSH 


HOLD 


PL 


2 


JMAP 


Jump Map 


X 


D 


HOLD 


D 


HOLD 


HOLD 


MAP 


3 


CJP 


Cond Jump PL 


X 


PC 


HOLD 


D 


HOLD 


HOLD 


PC 


4 


PUSH 


PUSH/Cond Ld Ontr 


X 


PC 


PUSH 


PC 


PUSH 


(1) 


PC 


5 


JSRP 


Cond JSB R/PL 


X 


R 


PUSH 


D 


PUSH 


HOLD 


PC 


6 


CJV 


Cond Jump Vector 


X 


PC . 


HOLD 


D 


HOLD 


HOLD 


VECT 


7 


JRP 


Cond Jump R/PL 


X 


R 


HOLD 


D 


HOLD 


DEC 


PL 


8 


RFCT 


Repeat Loop, CNTR ?! 


9S0 


F 


HOLD 


F 


HOLD 


DEC 


PI- 


= 


PC 


POP 


PC 


POP 


HOLD 


PC 


9 


RPOT 


Repeat PL, CNTR;!0 


*0 


D 


HOLD 


D 


HOLD 


DEC 


PL 


-0 


PC 


HOLD 


PC 


HOLD 


HOLD 


PL 


10 


ORTN 


Cond RTN 


X 


PC 


HOLD 


F 


POP 


HOLD 


PC 


11 


CJPP 


Cond Jump PL & POP 


X 


PC 


HOLD 


D 


POP 


HOLD 


PC 


12 


LDCT 


LD Contr & Continue 


X 


PC 


HOLD 


PC 


HOLD 


LOAD 


PC 


13 


LOOP 


Test End Loop 


X 


F 


HOLD 


PC 


POP 


HOLD 


PL 


14 


CONT 


Continue 


X 


PC 


HOLD 


PC 


HOLD 


HOLD 


PL 


15 


TWB 


Three-Way Branch 


*0 


F 


HOLD 


PC 


POP 


DEC 


PL 


= 


D 


POP 


PC 


POP 


HOLD 


PL 



NOTE: 



1. If CCER = LOW and CC = HIGH, hold; else load. X= Don't Care. 



ABSOLUTE MAXIMUM RATINGS^^) 




Symbol 


Rating 


Com'!. 


Mil. 


Unit 


Vcc 


Power Supply 
Voltage 


-0.5 to +7.0 


-0.5 to +7.0 


V 


Vterm 


Terminal Voltage 
with Respect to 
GND 


-0.5 to 
Vcc + 0.5 


-0.5 to 
Vcc +0.5 


V 


Ta 


Operating 
Temperature 


to +70 


-55 to +125 


°c 


Tbias 


Temperature 
Under Bias 


-5510+125 


-6510+135 


°c 


TSTG 


Storage 
Temperature 


-55 to +125 


-65 to +150 


"C 


Ft 


Power Dissipation 


1.0 


1.0 


w 


lOUT 


DC Output Current 


30 


30 


mA 



CAPACITANCE (Ta = +25°C, f = 1 .OMHz) 



NOTE: 25S9 tbl04 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM RAT- 
INGS may cause permanent damage to the device. This is a stress rating 
only and functional operation of the device at these or any other conditions 
above those indicated in the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended 
periods may affect reliability. 



Symbol 


Parameter ^^^ 


Conditions 


Typ. 


Unit 


CiN 


input Capacitance 


ViN = ov 


5 


PF 


COUT 


Output Capacitance 


VOUT=OV 


7 


PF 



NOTE: 

1 . This parameter is sampled and not 1 00% tested. 
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DC ELECTRICAL CHARACTERISTICS 

Commercial: Ta = 0°C to +70''C, Vcc = 5.0V + 5%; Military: Ta = -SS^C to +1 25°C, Vcc = 5.0V + 1 0% 



Symbol 


Parameter 


Test Conditlons(i) 


Min. 


Typ.(2) 


Max. 


Unit 


VlH 


Input HIGH Level, 


Guaranteed Logic HIGH Level W 


2.0 


- 


- 


V 


ViL 


Input LOW Level 


Guaranteed Logic LOW Level W 


- 


- 


0.8 


V 


1 IH 


Input HIGH Current 


Vcc = Max., ViN = Vcc 


- 


0.1 


5 


HA 


1 IL 


Input LOW Current 


Vcc = Max.,VlN = GND 


- 


-0.1 


-5 


mA 


VOH 


Output HIGH Voltage 


Vcc = Min. 
ViN = ViHorViL 


IOH = -12mA Mil. 


2.4 


4.3 


- 


V 


IOH = -15mACom'l. 


2.4 


4.3 


- 


Vol 


Output LOW Voltage 


Vcc = Min. 
ViN = ViHorViL 


lOL = 20mA Mil. 


- 


0.3 


0.5 


V 


lOL =■ 24mA Com'l. 


- 


0.3 


0.5 


loz 


Off State (High Impedance) 
Output Current 


Vcc = Max. 


Vo = OV 


- 


-0.1 


-10 


HA 


Vo = Vcc (max.) 


- 


0.1 


10 


Ids 


Output Short Circuit Current 


VccoMax.,VouT = OV(3) 


-30 


- 


- 


mA 


ICCQH 


Quiescent Power Supply Current 
CP = H 


Vcc = Max. 
Vhc^Vih.Vil^Vlc 
fcP = 0,CP = H 




35 


50 


mA 


ICCQL 


Quiescent Power Supply Current 
CP = L 


Vcc = Max. 
Vhc^Vih, VilsVlc 
fcp = 0, CP = L 




35 


50 


mA 


ICCT 


Quiescent Input Power Supply'^' 
Current (per Input @ TTL High) 


Vcc = Max.. ViH = 3.4V, fcp = 


- 


0.3 


0.5 


mA/ 
Input 


ICCD 


Dynamic Power Supply Current 


Vcc = Max. 
Vhc^Vih.Vil^Vlc 
Outputs Open, OE=L 


MIL. 


- 


1.0 


3.0 


mA/ 
MHz 


COM'L. 


- 


1.0 


1.5 


Ice 


Total Power Supply Current(^) 


Vcc = Max.. fcp = 10MHz 
Outputs Open. OE=L 
CP = 50 % Duty cycle 
Vhc^Vih. VilsVlc 


MIL. 


- 


45 


80 


mA 


COM'L. 




45 


65 


Vcc = Max.. fcp = 10MHz 


MIL. 


- 


50 


90 


Outputs Open. OE = L 
CP = 50 % Duty cycle 
ViH = 3.4V, ViL = 0.4V 




COM'L. 




50 


75 
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NOTES: 

1 . For conditions shown as Max. or Min. use appropriate value specified under Electrical Characteristics. 

2. Typical values are at Vcc = 5.0V, + 25''C ambient and maximum loading, not production tested. 

3. Not more than one output should be shorted at one time. Duration of the circuit test should not exceed one second. 

4. These Input levels should only be static tested in a noise-free environment. 

5. IccT is derived by measuring the total current with ail the inputs tied together at 3.4V, subtracting out iccQH, then dividing by the total number of inputs. 

6. Total Supply Current is the sum of the Quiescent current and the Dynamic current (at either CMOS or TTL input levels). For ail conditions, the Total Supply 
Current can be calculated by using the following equation: 

Ice = iccQH (CDh) +Iccql (1 - CDh) + IccT (NT X Dh) + IccD (fcp /2+foNo) 

CDh = Clock duty cycle high period 

Dh = Data duty cycle TTL high period (Vin = 3.4V) 

Nt= Number of dynamic inputs driven at TTL levels 

fcp = Clock input frequency 

fo = Ouput frequency 

No = Number of Outputs switching at fo 
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CMOS TESTING CONSIDERATIONS 

There are certain testing considerations which must be 
taken into account when testing high-speed CiVIOS devices in 
an automatic environment. These are: 

1) Proper decoupling at the test head is necessary. Place- 
ment of the capacitor set and the value of capacitors used 
is critical in reducing the potential erroneous failures result- 
ing from large Vcc current changes. Capacitor lead length 
must be short and as close to the DUT power pins as 
possible. 

2) All input pins should be connected to a voltage potential 
during testing. If left floating, the device may begin to 
oscillate causing improper device operation and possible 
latchup. 



IDT39C10C AC ELECTRICAL 

CHARACTERISTICS 

I. MINIMUM SET-UP AND HOLD TIMES 



Inputs 


t(S) 


t(H) 


Unit 


Com'l. 


Mil. 


Com'l. 


Mil. 


Dl->R 


6 


7 


.0 





ns 


Di-^PC 


13 


15 








ns 


I0-3 


23 


25 








ns 


cc 


15 


18 








ns 


CCEN 


15 


18 








ns 


CI 


6 


7 








ns 


RLD 


11 


12 








ns 



3) Definition of input levels is very important. Since many 
inputs may change coincidentally, significant noise at the 
device pins may cause the Vil and ViH levels not to be met 
until the noise has settled. To allow for this testing/board 
induced noise, IDT recommends using Vil^OV and Vih > 
3V for AC tests. 

4) Device grounding is extremely important for proper device 
testing. The use of multi-layer performance boards with 
radial decoupling between power and ground planes is 
required. The ground plane must be sustained from the 
performance board to the DUT interface board. All unused 
interconnect pins must be properly connected to the ground 
pin. Heavy gauge stranded wire should be used for power 
wiring and twisted pairs are recommended to minimize 
inductance. 

IDT39C10B AC ELECTRICAL 

CHARACTERISTICS 

I. MINIMUM SET-UP AND HOLD TIMES 



Inputs 


t(S) 


t(H) 


Unit 


Com'l. 


Mil. 


Com'l. 


Mil. 


Dl^R 


16 


16 








ns 


Dl->PC 


30 


30 








ns 


I0-3 


35 


38 








ns 


CC 


24 


35 








ns 


CCEN 


24 


35 








ns 


CI 


18 


18 








ns 


RLD 


19 


20 








ns 
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II. MAXIMUM COMBINATIONAL DELAYS 






II. MAXIMUM COMBINATIONAL DELAYS 




Inputs 


Y 


PL, VECt, MAP 


FULL 


Unit 




Inputs 


Y 


t'L.VECT.MAP 


FULL 


Unit 


Com'L 


MM. 


Com'l. 


MIL 


Com'l. 


Mil. 


Com'l. 


Mil. 


Com'l. 


Mil. 


Com'l. 


Mil. 


Do-11 


12 


15 


- 


- 


- 


- 


ns 


Do-11 


20 


25 


- ■ 


- 


- 


: -; 


ns 


I0-3 


20 


25 


13 


15 


- 


- 


ns 


I0-3 


35 


40 


30 


35 


- 




ns 


CC 


16 


20 


- 


- 


- 


- 


ns 


CC 


30 


36 


- 


- 


- 


- 


ns 


ccErJ 


16 


20 


- 


- 


- 


- 


ns 


CCEN 


30 


36 


- 


- 


- 




ns 


CP 


28 


33 


- 


- 


22 


25 


ns 


CP 


40 


46 


- 


- 


31 


35 


ns 


OEH) 


10/10 


13/13 


- 


- 


- 


- 


ns 


OEO) 


25/27 


25/30 


- 


- 


- 


- 


ns 



NOTE: 25S9tbl08 

1 . Enable/Disable. Disable times measure to 0.5V change on output voltage 
level with Cl = 5pF. Tested at Cl = 50pF, correlated to 5pF. 



NOTE: 2589tbl11 

1. Enable/Disable. DisabletimesmeasuretoO.SVchangeonoutputvoltage 
level with Cl = 5pF. Tested at Cl = 50pF, correlated to 5pF. 



CLOCK REQUIREMENTS 





Com'l. 


Mil. 


Unit 


Minimum Clock LOW Time 


18 


20 


ns 


Minimum Clock HIGH Time 


17 


20 


ns 


Minimum Clock Period 


35 


40 


ns 



CLOCK REQUIREMENTS 





Com'l. 


Mil. 


Unit 


Minimum Clock LOW Time 


20 


25 


ns 


Minimum Clock HIGH Time 


20 


25 


ns 


Minimum Clock Period 


50 


51 


ns 
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IDT39C10B INPUT/OUTPUT INTERFACE CIRCUIT 
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DEFINITIONS 258 

Cl - Load capacitance: includes jig and probe capacitance 
Rt - Termination resistance: should be equal to Zout of the Pulse 
Generator 



Figure 4. Switching Test Circuits 



AC TEST CONDITIONS 




Input Pulse Levels 


GND to 3.0V 


Input Rise/Fall Times 


1V/ns 


Input Timing Reference Levels 


1.5V 


Output Reference Levels 


1.5V 


Output Load 


See Figure 4 
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Integrated Device Technology, Inc. 



16-BIT CMOS 
MICROPROCESSOR SLICE 



IDT49C402 
IDT49C402A 
IDT4gC402B 



FEATURES: 

• Functionally equivalent to four 2901 s and one 2902 

• IDT49C402B is 60% faster than four 2901 Cs and one 
2902A 

• Expanded two-address architecture with independent, si- 
multaneous access to two 64 x 16 register files 

• Expanded destination functions with 8 new operations 
allowing Direct Data to be loaded directly into the dual-port 
RAM and Q Register 

• Clamp diodes on all inputs provide noise suppression 

• Fully cascadable 

• 68-pin ceramic PGA, Plastic Leaded Chip Carrier (PLCC), 
and Ceramic Flatpack (25 mil centers) 

• Military product compliant to MIL-STD-883, Class B 

DESCRIPTION: 

The IDT49C402S are high-speed, fully cascadable 16-bit 
CMOS microprocessor slice units which combine the 
standard functions of four 2901s and a 2902 with additional 
control features aimed at enhancing the performance of bit- 
slice microprocessor designs. 



The IDT49C402S include all of the normal functions 
associated with standard 2901 bit-slice operation: a) a 3-bit 
instruction field (lo, li, I2) which controls the source operand 
selection fortheALU;b) a 3-bit microinstruction field (l3,l4. Is) 
used to control the eight possible functions of the ALU; c) eight 
destination control functions which are selected by the 
microcode inputs (le, I7, Is); and d) a tenth microinstruction 
input, l9, offering eight additional destination control functions. 
This l9 input, in conjunction with le, I? and Is, allows for shifting 
the Q Register up and down, loading the RAM or Q Register 
directly from the D inputs without going through the ALU, and 
having the RAM A data output port available at the Y output 
pins of the device. 

Also featured is an on-chip dual-port RAM that contains 
64-words-by-1 6 bits — ^four times the number of working regis- 
ters in a 2901 . 

The I DT49C402S are fabricated using CEMOS™ , a CMOS 
technology designed for high performance and high reliability. 
These performance-enhanced devices feature both bipolar 
speed and bipolar output drive capabilities, while maintaining 
exceptional microinstruction speeds at greatly reduced CMOS 
power levels. 
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CEMOS is a trademark of Integrated Device Technology Inc. 
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PIN CONFIGURATIONS 
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PIN DESCRIPTIONS 



Pin Name 


1/0 


Description 


Ao-As 


1 


Six address inputs to tlie register file winich seiects one register and displays its contents through the A port. 


Bo -B5 


1 


Six address inputs to the register file which selects one of the registers in the file, the contents of which is 
displayed through the B port. It also selects the location into which new data can be written when the clock 
goes LOW. 


|0-|9 


1 


Ten instruction control lines which determine what data source will be applied to the ALU l(o, 1, 2), what function 
the ALU will perform 1(3, 4, 5) and what data is to be deposited in the Q Register or the register file 1(6, 7, 8, 9). 
Original 2901 destinations are selected if I9 is disconnected in this mode, proper I9 bias is achieved by an 
external pullup resistor to Vcc (47K ohms recommended). 


D0-D15 


1 


Sixteen-bit direct data inputs which are the data source for entering external data into the device ALU, Q 
Register or RAM. Do is the LSB. 


Y0-Y15 





Sixteen three-state output lines which, when enabled, display either the sixteen outputs of the ALU or the data 
on the A port of the register stack. This is determined by the destination code 1(6, 7, b, 9). 


G/F15 





A multipurpose pin which indicates the carry generate (Gj_ function at the least significant and intermediate 
slices or as Fi5, the most significant ALU output (sign bit). G/F15 selection is controlled by the MSS pin. If MSS 
= HIGH, Fi5 is enabled. If MSS = LOW, G is enabled. 


F = 





Open drain output which goes HIGH if the Fo - F15 ALU outputs are all LOW. This indicates that the result of an 
ALU operation is zero (positive logic). 


Cn 


1 


Carry-in to the internal ALU. 


Cn+16 





Carry-out of the ALU. 


Q15 

RAM15 


I/O 


Bidirectional lines controlled by 1(6, 7, 8, 9). Both are three-state output drivers connected to the TTL-compatible 
inputs. When the destination code on 1(6, 7, b, 9) indicates an up shift, the three-state outputs are enabled, the 
MSB of the Q Register is available on the Qi5, pin and the MSB of the ALU output is available on the RAM15 
pin. When the destination code indicates a down shift, the pins are the data inputs to the MSB of the Q Register 
and the MSB of the RAM. 


QO 
RAMo 


I/O 


Both bidirectional lines function identically to Q15 and RAM15 lines except they are the LSB of the Q Register 
and RAM. 


OE 


1 


Output enable. When pulled HIGH, the Y outputs are OFF (high impedance). When pulled LOW, the Y outputs 
are enabled. 


P/OVR 





A multipurpose pin which indicates the carry propagate (P) output for performing a carry lookahead operation or 
overflow (OVR) the Exclusive-OR of the carry-in and carry-out of the ALU MSB. OVR, at the most significant 
end of the word, indicates that the result of an arithmetic two's complement operation has overflowed into the 
sign bit. P/OVR selection is controlled by the MSS pin. If MSS = HIGH, OVR is enabled. If MSS = LOW, P is 
enabled. 


CP 


1 


The clock input LOW-to-HIGH clock transitions will change the Q Register and the register file outputs. Clock 
LOW time is internally the write enable time for the 64 x 1 6 RAM. While the clock is LOW, the slave latches on 
the RAM outputs are closed, storing the data previously on the RAM outputs. Synchronous MASTER-SLAVE 
operation of the register file is achieved by this. 


MSS 


1 


When HIGH, enables OVR and Fisonthe P/OVR and G/F15 pins. When LOW, enables G and P on these pins. 
If left open, internal pullup resistor to Vcc provides declaration that the device is the most significant slice. 
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DEVICE ARCHITECTURE 

The IDT49C402 CMOS bit-slice microprocessor Is config- 
ured sixteen bits wide and is cascadable to any number of bits 
(16, 32, 48, 64). Key elements which make up this 16-bit 
microprocessor slice are the 1 ) register file (64 x 1 6 dual-port 
RAr\^) with shifter; 2) ALU and 3) Q Register and shifter. 

REGISTER FILE — A 1 6-blt data word from one of the 64 
RAM registers can read from the A port as selected by the 
6-blt A address field. Simultaneously, the same data word, or 
any other word from the 64 RAM registers, can be read from 
the B port as selected by the 6-blt B address field. New data 
Is written into the RAM register location selected by the B 
address field during the clock (CP) LOW time. Two sixteen- 
bit latches hold the RAM A port and B port during the clock 
(CP) LOW time, eliminating any data races. During clock 
HIGH, these latches are transparent, reading the data 
selected by the A and B addresses. The RAM data Input field 
is driven from a four-input multiplexer that selects the ALU 
output or the D inputs. The ALU output can be shifted up one 
position, down one position or not shifted. Shifting data 
operations involves the RAMisand RAMo I/O pins. For a shift 
up operation, the RAM shifter MSB Is connected to an enabled 
RAMI 5 I/O output, while the RAMo I/O input Is selected as the 
input to the LSB. During a shift down operation, the RAM 
shifter LSB is connected to an enabled RAMo I/O output, while 
the RAMI 5 I/O input Is selected as the input to the MSB. 

ALU — The ALU can perform three binary arithmetic and 
five logic operations on the two 16-bit Input words S and R. 
The S input field Is driven from a 3-input multiplexer and the R 
input field Is driven from a 2-lnput multiplexer, with both having 
a zero source operand. Both multiplexers are controlled by 
the 1(0, 1 , 2) inputs. This multiplexer configuration enables the 
user to select the various pairs of the A, B, D, Q and "0" Inputs 
as source operands to the ALU. Microinstruction Inputs 1(3, 4, 
5) are used to select the ALU function. This high-speed ALU 
cascades to any word length, providing carry-In (Cn) , carry-out 
(Cn+16) and an open-drain (F = 0) output. When all bits of the 



ALU are zero, the pull-down device of F = is off, allowing a 
wire-OR of this pi^n over all cascaded devices. Multipurpose 
pins G/Fi5 and P/OVR are aimed at accelerating arithmetic 
operations. For Intermediate and least significant slices, the 
MSS pin is programmed LOW, selecting the carry-generate 
{^) and carry propagate (P) output functions to tje used by 
carry lookahead logic. For the most significant slice, MSS is 
programmed HIGH, selecting the sign-bit (Fi5) and the two's 
complement overflow (OVR) output functions. The sign bit 
(Fi 5) allows the ALU sign bit to be monitored without enabling 
the three-state ALU outputs. The overflow (OVR) output is 
high when the two's complement arithmetic operation has 
overflowed Into the sign bit, as logically determined from the 
Exclusive -OR of the carry-In and carry-out of the most 
significant bit of the ALU. The ALU data outputs are available 
at the three-state outputs Y(0-15) or as Inputs to the RAM 
register file and Q register under control of the 1(6, 7, a, 9) 
instruction inputs. 

Q REGISTER — The Q Register Is a separate 16-bit file 
Intended for multiplication and division routines and can also 
be used as an accumulator or holding register for other types 
of applications. It Is driven from a 4-lnput multiplexer. In the 
no-shift mode, the multiplexer enters the ALU F output or 
Direct Data into the Q Register. In either the shift up or shift 
down mode, the multiplexer selects the Q Register data 
appropriately shifted up or down. The Q shifter has two ports. 
Go and Qi5, which operate comparably to the RAM shifter. 
They are controlled by the 1(6, 7, 8, 9) inputs. 

The clock Input of the IDT49C402 controls the RAM, Q 
Register and A and B data latches. When enabled, the data 
is clocked Into the Q Register on the LOW- to-H IGH transition. 
When the clock Is HIGH, the A and B latches are open and 
pass data that Is present at the RAM outputs. When the clock 
Is LOW, the latches are closed and retain the last data 
entered. When the clock is LOW and 1(6, 7, 8, 9) define the RAM 
as the destination, new data will be written into the RAM file 
defined by the B address field. 
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ALU SOURCE OPERAND CONTROL 



ALU FUNCTION CONTROL 



Mnemonic 


Microcode 


ALU Source 
Operands 


l2 


li 


lo 


Octal 
Code 


R 


S 


AQ 


L 


L 


L 





A 


Q 


AB 


L 


L 


H 


1 


A 


B 


ZQ 


L 


H 


L 


2 





Q 


ZB 


L 


H 


H 


3 





B 


ZA 


H 


L 


L 


4 





A 


DA 


H 


L 


H 


5 


D 


A 


DQ 


H 


H 


L 


6 


D 


Q 


DZ 


H 


H 


H 


7 


D 








Microcode 


ALU 










Octal 


Mnemonic 


Is 


l4 


l3 


Code 


Function 


Symbol 


ADD 


L 


L 


L 





R Plus 8 


R + S 


SUBR 


L 


L 


H 


1 


S Minus R 


S-R 


SUBS 


L 


H 


L 


2 


R Minus S 


R-S 


OR 


L 


H 


H 


3 


RORS 


R V S 


AND 


H 


L 


L 


4 


RANDS 


R A S 


NOTRS 


H 


L 


H 


5 


HANDS 


Ra S 


EXOR 
EXNOR 


H 
H 


H 
H 


L 
H 


6 

7 


R EX-OR S 
R EX-NOR S 


R V S 


R V S 



ALU ARITHMETIC MODE FUNCTIONS 



ALU LOGIC MODE FUNCTIONS 



Octal 


C 


n = L 


C 


isH 


is, 4, 3 


■2,1.0 


Group 


Function 


Group 


Function 










A + Q 




A + Q + 1 





1 


ADD 


A + B 


ADD 


A + B + 1 





5 




D + A 


plus one 


D+A + 1 





6 




D + Q 




D+Q + 1 





2 




Q 




Q + 1 





3 


PASS 


B 


Increment 


B + 1 





4 




A 




A + 1 





7 




D 




D + 1 


1 


2 




Q-1 




Q 


1 


3 


Decrement 


B-1 


PASS 


B 


1 


4 




A-1 




A 


2 


7 




D-1 




D 


2 


2 




-Q-1 




-Q 


2 


3 


1'sComp. 


-B-1 


2's Comp. 


-B 


2 


4 




-A-1 


(Negate) 


-A 


1 


7 




-D-1 




-D 


1 







Q-A-1 




Q-A 


1 


1 




B-A-1 




B-A 


1 


5 




A-D-1 




A-D 


1 


6 


Subtract 


Q-D-1 


Subtract 


Q-D 


2 





(1'sComp) 


A-Q-1 


(2's Comp) 


A-Q 


2 


1 




A-B-1 




A-B 


2 


5 




D-A-1 




D-A 


2 


6 




D-Q-1 




D-Q 



Octal 


Group 


Function 


Is, 4, 3 


l2,1,0 


4 







A A Q 


4 


1 


AND 


A A B 


4 


5 




D A A 


4 


6 




DAG 


3 







A V Q 


3 


1 


OR 


A V B 


3 


5 




D V A 


3 


6 




D V Q 


6 







A V Q 


6 


1 


EX-OR 


A V B 


6 


5 




D V A 


6 


6 




D V Q 


7 









A V 


7 


1 


EX-NOR 


A V B 


7 


5 




D V A 


7 


6 




C) V Q 


7 


2 




U 


7 


3 


INVERT 


E 


7 


4 




A 


7 


7 




U 


6 


2 




Q 


6 


3 


PASS 


B 


6 


4 




A 


6 


7 




D 


3 


2 




Q 


3 


3 


PASS 


B 


3 


4 




A 


3 


7 




D 


4 


2 







4 


3 


"ZERO- 





4 


4 







4 


7 







5 







AA 


5 


1 


MASK 


Aa B 


5 


5 




Pa a 


5 


6 




Ua Q 
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SOURCE OPERAND AND ALU FUNCTION MATRIX 0) 



Octal 

Is, 4, 3 


ALU 
Function 


l2,i,o Octal 1 





1 


2 


3 1 4 


5 


6 


7 


ALU Source | 


A,Q 


A,B 


0,Q 


0,B 


0,A 


D,A 


D,Q 


D.O 





Cn = L 
R Plus S 
Cn=H 


A + Q 
A + Q + 1 


A + B 
A + B + 1 


Q 
Q+1 


B 
B + 1 


A 
A + 1 


D + A 
D + A + 1 


D + Q 
D + Q + 1 


D 
D + 1 


1 


Cn = L 

S Minus R 

Cn = H 


Q-A-1 
Q-A 


B-A-1 
B-A 


Q-1 
Q 


B-1 
B 


A-1 
A 


A-D-1 
A-D 


Q-D-1 
Q-D 


-D-1 
-D 


2 


Cn = L 
R Minus S 

Cn = H 


A-Q-1 
A-Q 


A-B-1 
A-B 


-Q-1 
-Q 


-B-1 
-B 


-A-1 
-A 


D-A-1 
D-A 


D-Q-1 
D-Q 


D-1 
D 


3 


RORS 


A V Q 


A V B 


Q 


B 


A 


D V A 


D V Q 


D 


4 


RANDS 


A A Q 


A A B 











DA A 


D A Q 





5 


HANDS 


j: ^ Q 


JK^ B 


Q 


B 


A 


Ua a 


Oa Q 





6 


R EX-OR S 


A V Q 


A V B 


Q 


B 


A 


D V A 


D V Q 


D 


7 


R EX-NOR S 


A V Q 


AV b 


G 


5 


'R 


b7 A 


bv Q 


P 



NOTE: 

1. + = Plus; -= Minus; A =AND;V = EX-OR; V = OR. 

ALU DESTINATION CONTROL^^^ 



Mnemonic 


Microcode 


RAM 
Function 


Q Register 
Function 


Y 
Output 


RAM 
Shifter 


Q 
Slilfter 




l9 


le 


l7 


|6 


Hex 
Code 


ShIH 


Load 


ShIH 


Load 


RAMo 


RAMis 


Qo 


Qis 


OREG 


H 


L 


L 




8 


X 


NONE 


NONE 


F->Q 


F 


X 


X 


X 


X 


Existing 2901 
Functions 


NOP 


H 


L 


L 


H 


9 


X 


NONE 


X 


NONE 


F 


X 


X 


X 


X 


RAMA 


H 


L 


H 




A 


NONE 


F-*B 


X 


NONE 


A 


X 


X 


X 


X 


RAMF 


H 


L 


H 


H 


B 


NONE 


F->B 


X 


NONE 


F 


X 


X 


X 


X 


RAMQD 


H 


H 


L 







DOWN 


F/2->B 


DOWN 


Q/2->Q 


F 


Fo 


IN15 


Qo 


INl5 


RAMD 


H 


H 


L 


H 


D 


DOWN 


F/2->B 


X 


NONE 


F 


Fo 


INl5 


Qo 


X 


RAMQU 


H 


H 


H 




E 


UP 


2F->B 


UP 


20 -*Q 


F 


INo 


Fl5 


INo 


Ql5 


RAMU 


H 


H 


H 


H 


F 


UP 


2F->B 


X 


NONE 


F 


INo 


F15 


X 


Q15 


DFF 




L 


L 







NONE 


D->B 


NONE 


F->Q 


F 


X 


X 


X 


X 


New Added 
IDT49O402 
Functions 


DFA 




L 


L 


H 


1 


NONE 


D->B 


NONE 


F-*Q 


A 


X 


X 


X 


X 


FDF 




L 


H 




2 


NONE 


F^B 


NONE 


D->Q 


F 


X 


X 


X 


X 


FDA 




L 


H 


H 


3 


NONE 


F->B 


NONE 


D->Q 


A 


X 


X 


X 


X 


XQDF 




H 


L 




4 


X 


NONE 


DOWN 


Q/2->Q 


F 


X 


X 


Qo 


INl5 


DXF 




H 


L 


H 


5 


NONE 


D->B 


X 


NONE 


F 


X 


X 


Qo 


X 


XQUF 




H 


H 




6 


X 


NONE 


UP 


20-^0 


F 


X 


X 


INo 


Ql5 


XDF 




H 


H 


H 


7 


X 


NONE 


NONE 


D->Q 


F 


X 


X 


X 


Ql5 



NOTE: 

1 . X = Don't care. Electrically, the shift pin Is a TTL input Internally connected to a three-state output which is in the impedance state. 
B = Register Addressed by B inputs. 
UP is toward MSB; DOWN is toward LSB. 
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MILITARY AND COMMERCIAL TEMPERATURE RANGES 



ABSOLUTE MAXIMUM 


RATINGS<^> 




Symbol 


Rating 


Com'!. 


Mil. 


Unit 


Vcc 


Power Supply 
Voltage 


-0.5 to +7.0 


-0.5 to +7.0 


V 


Vterm 


Terminal Voltage 
with Respect 
to Ground 


-0.5 to 
Vcc + 0.5 


-0.5 to 
VCC + 0.5 


V 


Ta 


Operating 
Temperature . . 


Oto+70 


-55 to +125 


°c 


Tbias 


Temperature 
Under Bias 


-55 to +125 


-65 to +135 


°c 


TSTG 


Storage 
Temperature 


-55 to +125 


-65 to +150 


°c 


Pt . 


Power Dissipation 


1.5 


1.5 


w 


lOUT 


DC Output Current 


50 


50 


mA 



NOTE: 2524tbl08 

1. stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This Is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated In the operational sections of this 
specification Is not Implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 



CAPACITANCE (Ta = +25°C, f = 1 .OMHz) 



Symbol 



CiN 



COUT 



Parameter ^^' 



Input Capacitance 



Output Capacitance 



Conditions 



ViN = ov 



VouT = ov 



Typ. 



NOTE: 

1 . This parameter is sampled and not 100% tested. 



Unit 



PF 



PF 



DC ELECTRICAL CHARACTERISTICS 

Commercial: Ta ° 0°C to +70°C, Vcc = 5.0V ±5%; Military: Ta ° -55°C to +125°C, Vcc = 5.0V ±10% 



Symbol 


Parameter 


Test Conditions (1) 


Min. 


Typ. (2) 


Max. 


Unit 


VlH 


Input HIGH Level 


Guaranteed Logic High Level (^) 


2.0 


- 


- 


V 


VIL 


Input LOW Level 


Guaranteed Logic Low Level W 


- 


- 


0.8 


V 


IIH 


Input HIGH Current 


Vcc = Max., ViN «= Vcc 


- 


0.1 


5 


HA 


IlL 


Input LOW Current 


Vcc = Max., ViN - GND 




-0.1 


-5 


^A 


VOH 


Output HIGH Voltage 


Vcc = Min. 
ViN = ViHorViL 


IOH = -6mAMIL. 


2.4 


4.3 


- 


V 


loH = -8mA COM'L. 


2.4 


4.3 


- 


Vol 


Output LOW Voltage 


Vcc = Min. 
ViN = ViHorViL 


lOL = 8mA MIL. 


- 


0.3 


0.5 


V 


I0L = 10mA COM'L. 


- 


0.3 


0.5 


loz 


Off State (High Impedance) 
Output Current 


Vcc = Max. 


Vo = OV 


- 


-0.1 


-10 


HA 


Vo = Vcc (Max.) 


- 


0.1 


10 


los 


Output Short Circuit Current 


Vcc = Max.,VouT = 0V(3) 


-15 


-30 


-70 


mA 



NOTES: 

1. For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics. 

2. Typical values are at Vcc - 5.0V, taS'C ambient and maximum loading, not production tested. 

3. Not more than one output should be shorted at one time. Duration of the circuit test should not exceed one second. 

4. These input levels should only be static tested in a noise-free environment. 
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IDT49C402/A/B 

16-BIT CMOS MICROPROCESSOR SLICE 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



DC ELECTRICAL CHARACTERISTICS 

Commercial: Ta = 0°C to +70°C, Vcc = 5.0V ± 5%; Military: Ta = -55°C to +125°C, Voc = 5.0V + 1 0% 



Symbol 


Parameter 


Test Conditions^) 


lUlin. 


Typ.(2) 


IVfax. 


Unit 


ICCQH 


Quiescent Power Supply Current 
CP = H (CMOS Inputs) 


Vcc = Max. 

VlH = Vcc, ViL = OV 

fCP = 0, CP = H 


MIL. 


- 


- 


10 


mA 


COM'L. 


— 


— 


10 


ICCQL 


Quiescent Power Supply Current 
CP = L (CMOS Inputs) 


Vcc = Max. 

ViH = Vcc, ViL = OV 

fcp = 0, CP = L 


MIL. 


- 


- 


10 


mA 


COM'L. 


- 


- 


10 


ICCT 


Quiescent Input Power Supply(^) 
Current (per Input @ TTL High) 


Vcc = Max.. VlH = 3.4V, fcp = 


MIL. 


- 


- 


1.5 


mA/ 
Input 


COM'L. 


- 


- 


0.85 


ICCD 


Dynamic Power Supply Current 


Vcc = Max. 

ViH = Vcc, ViL = OV 

Outputs Open, OE=L 


MIL. 


- 


- 


7.5 


mA/ 
MHz 


COM'L. 


— 


— 


4.5 


Ice 


Total Power Supply Current'^' 


Vcc = Max., fcp = 10MHz 
Outputs Open, OE=L 
CP = 50 % Duty cycle 
VlH = VCC,VlL = OV 


MIL. 


- 


- 


85 


mA 


COM'L. 






55 


Vcc = Max., fcp = 10MHz 
Outputs Open, OE=L 
CP = 50 % Duty cycle 
VlH = 3.4V, ViL = 0.4V 


MIL. 


- 


- 


130 


COM'L. 






95 



NOTES: 2524tbii2 

1 . For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics. 

2. Typical values are at Vcc = 5.0V, +25°C ambient and maximum loading, not production tested. 

3. Not more than one output should be shorted at one time. Duration of the circuit test should not exceed one second. 

4. These input levels provide zero noise immunity and should only be static tested In a noise-free environment. 

5. Guaranteed by design, not production tested. 

6. IccT is derived by measuring the total current with all the Inputs tied together at 3.4V, subtracting out Icoqh, then dividing by the total number of Inputs. 

7. Total Supply Current is the sum of the Quiescent current and the Dynamic current (at either CMOS or TTL input levels). For all conditions, the Total Supply 
Current can be calculated by using the following equation: 

Ice = ICCQH (CDh) +ICCQL (1 - CDh) + ICCT (NT X Dh) + ICCD (fCP) 

CDh = Clock duty cycle high period 

Dh = Data duty cycle TTL high period (Vin = 3.4V) 

Nt= Number of dynamic inputs driven at TTL levels 

fcp = Clock input frequency 

IccT = Quiescent Power Supply Current for TTL level inputs 

IccD =Dynamic Power Supply Current in mA/MHz 



CMOS TESTING CONSIDERATIONS 

Special test board considerations must be taken into ac- 
count when applying high-speed CMOS products to the 3) 
automatic testing environment. Large output currents are 
being switched in very short periods and proper testing 
demands that test set-ups have minimized inductance and 
guaranteed zero voltage grounds. The techniques listed 
below will assist the user in obtaining accurate testing results: 

1 ) All input pins should be connected to a voltage potential 
during testing. If left floating, the device may oscillate, 
causing improper device operation and possible latchup. 

2) Placement and value of decoupling capacitors is critical. 4) 
Each physical set-up has different electrical characteris- 
tics and it is recommended that various decoupling ca- 
pacitor sizes be experimented with. Capacitors should be 
positioned using the minimum lead lengths. They should 



also be distributed to decouple power supply lines and be 
placed as close as possible to the DUT power pins. 
Device grounding is extremely critical for proper device 
testing. The use of multi-layer performance boards with 
radial decoupling between power and ground planes is 
necessary. The ground plane must be sustained from the 
performance board to the DUT interface board and wiring 
unused interconnect pins to the ground plane is recom- 
mended. Heavy gauge stranded wire should be used for 
power wiring, with twisted pairs being recommended for 
minimized inductance. 

To guarantee data sheet compliance, the input thresholds 
should be tested per input pin in a static environment. To 
allow fortesting and hardware-induced noise, IDT recom- 
mends using Vil < OV and Vih > 3V for AC tests. 
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IDT49C402/A/B 

16-BIT CMOS MICROPROCESSOR SLICE 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



AC ELECTRICAL CHARACTERISTICS 
IDT49C402 

(Military and Commerciai Temperature Ranges) 

The tables below specify the guaranteed performance of 
the IDT49C402 over the -55«C to +125°C and 0°C to +70°C 
temperature ranges. Vcc is specified at 5V ± 1 0% for military 
temperature range and 5V ± 5% for commercial temperature 
range. All times are in nanoseconds and are measured at the 
1 .5V signal level. The inputs switch between OV and 3V with 
signal transition rates of 1 V per nanosecond. All outputs have 
maximum DC current loads. 



CYCLE TIME AND CLOCK CHARACTERISTICS 





MIL (6) 


Com'!. 


Unit 


Read-Modify-Write Cycle (from 
selection of A, B registers to end 
of cycle) 


50 


48 


ns 


Maximum Clock Frequency to 
shift Q (50% duty cycle, 
1 = C32 or E32) 


20 


21 


MHz 


Minimum Clock LOW Time 


30 


30 


ns 


Minimum Clock HIGH Time 


20 


20 


ns 


Minimum Clock Period 


50 


' ,48 


ns 



MAXIMUM COMBINATIONAL PROPAGATION DELAYS^^^ 


Cl = 50pF 










2524tbl13 


From Input 


To Output 1 


Y 


(MSS = L) 


(MSS = H) 
Fi5 OVR 


Cn + 16 


F 


= 


RAMo 
RAMis 


Qo 

Q15 


Unit 




Mil. 


Com'l. 


Mil. 


Com'l. 


Mil. 


Com'!. 


Mil. 


Com'l. 


Mil. 


Com'l. 


Mil. 


Com'l. 


MM. 


Com'l. 


Mil. 


Com'l. 


A, B Address 


52 


47 


47 


42 


52 


47 


47 


42 


38 


34 


52 


47 


44 


40 


- 


- 


ns 


D 


35 


32 


34 


31 


35 


32 


34 


31 


27 


25 


35 


32 


28 


26 


.- 


- 


ns 


Cn 


29 


26 


- 




29 


26 


27 


25 


20 


18 


29 


26 


23 


21 


- 


- 


ns 


l0,1,2 


41 


37 


30 


27 


41 


37 


38 


35 


29 


26 


41 


37 


30 


27 


- 


- 


ns 


l3, 4, 5 


40 


36 


28 


26 


40 


36 


37 


34 


27 


25 


40 


36 


28 


26 


- 


- 


ns 


16,7,8,9 


26 


24 


- . 


- 


- 




- 


- 


- 


- 


- 


- 


20 


18 


20 


18 


ns 


A Bypass 
ALU (1 = AXX, 
1XX,3XX) 


30 


27 


~ 


~ 


~ 


— 


~ 


— 


— 


~ 


~ 


— 


"~. 


~ 


"~ 


"" 


ns 


Clock / 


42 


38 


41 


37 


42 


38 


41 


37 


30 


27 


42 


38 


41 


37 


25 


23 


ns 



MINIMUM SET-UP AND HOLD TIMES RELATIVE TO CLOCK (CP INPUT) 
























CP: 


\ 


s. / 


/ 








1 


Input 


Set-up Time 
Before H -> L 


Hold Time 
After H ^ L 


Set-up Time 
Before L ^ H 


Hold Time 
AfterL->H 


Unit 


Mil. 


Com'l. 


MM. 


Com'l. 


Mil. 


Com'l. 


MIL 


Com'l. 


A, B Source Address 


20 


18 


2(3) 


1(3) 


50 W 


50(4) 


2 


1 


ns 


B Destination Address 


20 


18 


Do not change (2) 


2 


1 


ns 


D 


_(1) 


. - 


- 


- 


30/40 (5) 


26/36 (5) 


2 


1 


ns 


Cn 


- 


- 


- 


- . 


35 


32 








ns 


|0,1,2 


- 


' - 


- 


- 


45 


41 








ns 


l3,4,5 


- 


- 


- 


- 


45 


41 








ns 


16,7,8,9 


12 


11 


Do not change (2) 








ns 


RAMo.is, Q0,15 


- 


- 


- ■ 




12 


11 








ns 



NOTES: 2524tbl15 

1 . A dash Indicates a propagation delay or set-up time constraint does not exist. 

2. Certain signals must be stable during the entire clock LOW time to avoid erroneous operation. 

3. Source addresses must be stable prior to the H -» L transition to allow time to access the source data before the latches close. The A address may then 
be changed . TTie B address could be changed If it is not a destination : i.e. , if data is not being written back Into the RAM. Normally A and B are not changed 
during the clock LOW time. 

4. The set-up time prior to the clock L -^ H transition is to allow time for data to be accessed, passed through the ALU and returned to the RAM. It includes 
all the time from stable A and B addresses to the clock L -> H transition, regardless of when the H -> L transition occurs. 

5. Rrst value Is direct path (DATAiN -> RAM/Q Register). Second value is indirect path (DATAin-> ALU ->RAM/Q Register). 

6. Guaranteed by design, not production tested. 
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IDT49C402/A/B 

16-BIT CMOS MICROPROCESSOR SLICE 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



AC ELECTRICAL CHARACTERISTICS 

IDT49C402A 

(Military and Commercial Temperature Ranges) 

The tables below specify the guaranteed performance of 
the IDT49C402A over the -55°C to +1 25''C and 0°C to +70°C 
temperature ranges. Vcc is specified at 5V ± 1 0% for military 
temperature range and 5V ± 5% for commercial temperature 
range. All times are in nanoseconds and are measured at the 
1 .5V signal level. The inputs switch between OV and 3V with 
signal transition rates of 1 V per nanosecond. All outputs have 
maximum DC current loads. 



CYCLE TIME AND CLOCK CHARACTERISTICS 





Mil.(6) 


Com'l. 


Unit 


Read-Modify-Write Cycle (from 
selection of A, B registers to end 
of cycle)(6) 


23 


22 


ns 


Maximum Clock Frequency to 
shift Q (50% duty cycle, 
1 = C32 or E32)(^) 


35 


41 


MHz 


[Minimum Clock LOW Time 


13 


11 


ns 


Minimum Clock HIGH Time 


13 


11 


ns 


Minimum Clock Period(^) 


36 


31 


ns 



MAXIMUM COMBINATIONAL PROPAGATION DELAYS<^) 


Cl = 50pF 














From input 


To Output 1 


y 


(MSS = L) 
G,P 


(MSS = H) 
Fi5 OVR 


Cn + 16 


F = 


RAMo 
RAM15 


Qo 

Ql5 


Unit 




IVIIL 


Com'l. 


MIL 


Com'l. 


Mil. 


Com'!. 


MIL 


Com'l. 


Mil. 


Com'l. 


Mil. 


Com'l. 


Mil. 


Com'i. 


MIL 


Com'l. 


A, B Address 


41 


37 


39 


35 


41 


37 


41 


37 


37 


34 


41 


37 


40 


36 


- 


- 


ns 


D 


32 


29 


29 


26 


29 


26 


31 


28 


27 


25 


32 


29 


28 


26 


- 




ns 


Cn 


28 


25 


- 


- 


26 


24 


25 


23 


20 


18 


29 


26 


23 


21 


- 


- 


ns 


lO, 1,2 


35 


32 


30 


27 


35 


32 


34 


31 


29 


26 


35 


32 


30 


27 


- 


■ - 


ns 


l3,4,5 


35 


32 


28 


26 


34 


31 


34 


31 


27 


25 


35 


32 


28 


26 


- 


- 


ns 


16,7,8,9 


25 


23 


- 


- 


- 


- 


- 


- 


- 


- 


- 


- 


20 


18 


20 


18 


ns 


A Bypass 
ALU (1 = AXX, 
1XX, 3XX) 


30 


27 


_ 


~ 


~ 


~ 


— 


~ 


~ 


~ 


~ 


~ 


~ 


~ 


~ 


~ 


ns 


Clock f 


34 


31 


31 


28 


33 


30 


34 


31 


30 


27 


34 


31 


34 


31 


25 


23 


ns 



MINIMUM SET-UP AND HOLD TIMES RELATIVE TO CLOCK (CP INPUT) 























CP: 


S 


s. y 


^ 








input 


Set-up Time 
Before H -> L 


Hold Time 
Atter H -> L 


Set-up Time 
Before L -> H 


Hold Time 
After L-»H 


Unit 


MIL 


Com'l. 


Mil. 


Com'l. 


Mil. 


Com'l. 


MIL 


Com'i. 


A, B Source Address 


11 


10 


2(3) 


1 (3) 


25(4) 


21 W 


2 


1 


ns 


B Destination Address 


11 


10 


Do not change (2) 


2 


1 


ns 


D 


_(1) 


- 


- 


- 


12/22 (5) 


10/20(5) 


2 


1 


ns 


Cn 


- 


- 


- 


- 


17 


15 








ns 


lO, 1,2 


- 


- 


- 


- 


28 


25 








ns 


l3,4,5 


- 


- 


- 


- 


28 


25 








ns 


16,7,8,9 


11 


10 


Do not change (2) 








ns 


RAM0,15, Q0,15 


- 


- 


- 


- 


12 


11 








ns 



NOTES: 2524tbii8 

1 . A dash indicates a propagation deiay or set-up time constraint does not exist. 

2. Certain signals must be stabie during the entire clock LOW time to avoid erroneous operation. 

3. Source addresses must be stabie prior to the H -> L transition to allow time to access the source data before the latches close. The A address may then 
be changed. The B address could be changed if it is not a destination : i.e., if data is not being written back into the RAM. Normally A and B are not changed 
during the clock LOW time. 

4. The set-up time prior to the clock L -> H transition is to allow time for data to be accessed, passed through the ALU and returned to the RAM. It includes 
all the time from stable A and B addresses to the clock L -> H transition, regardless of when the H -^ L transition occurs. 

5. First value is direct path (DATAin -» RAM/Q Register). Second value is indirect path (DATAiN -> ALU -^ RAM/Q Register). 

6. Guaranteed by design, not production tested. 
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IDT4gC402/A/B 

16-BIT CMOS MICROPROCESSOR SLICE 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



AC ELECTRICAL CHARACTERISTICS 

IDT4gC402B 

(Military and Commercial Temperature Ranges) 

The tables below specify the guaranteed performance of 
the IDT49C402B over the -55°C to +1 25°C and 0°C to +70°C 
temperature ranges. Vcc is specified at 5V + 1 0% for military 
temperature range and 5V ± 5% for commercial temperature 
range. All times are in nanoseconds and are measured at the 
1 .5V signal level. The inputs switch between OV and 3V with 
signal transition rates of 1 V per nanosecond. All outputs have 
maximum DC current loads. 



CYCLE TIME AND CLOCK CHARACTERISTICS 





Mll.(6) 


Com'l. 


Unit 


Read-Modify-Write Cycle (from 
selection of A, B registers to end 
of cycle)(^) 


22 


19 


ns 


Maximum Clock Frequency to 
shift Q (50% duty cycle, 
1 = C32 or E32)(6) 


52 


60 


MHz 


Minimum Clock LOW Time 


11 


9 


ns 


Minimum Clock HIGH Time 


11 


9 


ns 


Minimum Clock Period'^) 


24 


20 


ns 



MAXIMUM COMBINATIONAL PROPAGATION Dl 


ELAY 


Si') 


Cl = 50pF 














From Input 


To Output 


Y 


(MSS = L) 
G,P 


(MSS = H) 
Fi5 OVR 


Cn + 16 


F 


= 


RAMo 
RAM15 


Qo 

Ql5 


Unit 




Mil. 


Com'l. 


Mil. 


Com'l. 


MIL 


Com'l. 


MIL 


Com'l. 


Mil. 


Com'l. 


Mil. 


Com'l. 


MIL 


Com'l. 


Mil. 


Com'l. 


A, B Address 


33 


28 


31 


26 


31 


28 


31 


28 


28 


26 


31 


28 


32 


29 


- 


- 


ns 


D 


26 


23 


23 


21 


23 


21 


25 


22 


22 


20 


26 


23 


24 


23 


- 


- 


ns 


Cn 


22 


20 


- 


- 


20 


18 


19 


17 


15 


14 


22 


20 


18 


17 


- 


- 


ns 


lO, 1,2 


28 


26 


24 


22 


28 


26 


27 


25 


23 


21 


28 


26 


26 


24 


- 


- 


ns 


|3,4,5 


28 


26 


22 


21 


27 


25 


27 


25 


22 


20 


28 


26 


25 


23 


- 


- 


ns 


16,7,8,9 


20 


18 


- 


- 


- 


- 


- 


- 


- 


- 


- 


- 


16 


14 


16 


14 


ns 


A Bypass 
ALU (1 = AXX, 
1XX, 3XX) 


24 


22 


~ 


~ 


~ 


~ 


~ 


~" 


~ 


"" 


~ 


~ 


— 


"" 


~ 


— 


ns 


Clock y 


27 


25 


25 


22 


26 


24 


27 


25 


- 


- 


27 


25 


27 


25 


- 


- 


ns 



MINIMUM SET-UP AND HOLD TIMES RELATIVE TO CLOCK (CP INPUT) 
























CP: 


\ 


S. / 


/ 








1 


Input 


Set-up Time 
Before H -> L 


Hold Time 
After H -> L 


Set-up Time 
Before L -* H 


Hold Time 
After L ^ H 


Unit 


MIL 


Com'l. 


Mil. 


Com'l. 


MIL 


Com'l. 


MIL 


Com'l. 


A, B Source Address 


10 


9 


2(3) 


1 (3) 


20 W 


18(4) 


2 


1 


ns 


B Destination Address 


10 


9 


Do not change(2) 


2 


1 


ns 


D 


_(1) 


- 


- 


- 


12/22(5) 


10/20(5) 


2 


1 


ns 


Cn 


- 


- 


- 


- 


16 


14 








ns 


l0,1,2 


- 


- 


- 


- 


26 


24 








ns 


|3,4,5 


- 


- 


- 


- 


26 


24 








ns 


16,7,8,9 


10 


9 


Do not change(2) 








ns 


RAM0,15, Q0,15 


- 


- 


- 


- 


12 


10 








ns 



NOTES: 2524tbl21 

1 . A dash indicates a propagation delay or set-up time constraint does not exist. 

2. Certain signals must be stable during the entire clock LOW time to avoid erroneous operation. 

3. Source addresses must be stable prior to the H -> L transition to allow time to access the source data before the latches close. The A address may then 
be changed. The B address could be changed If it Is not a destination : i.e., if data is not being written back into the RAM. Normally A and B are not changed 
during the clock LOW time. 

4. The set-up time prior to the clock L -> H transition is to allow time for data to be accessed, passed through the ALU and returned to the RAM. It includes 
all Uie time from stable A and B addresses to the clock L -* H transition, regardless of when the H -> L ti-ansition occurs. 

5. First value is direct patti (DATAin -^ RAM/Q Register). Second value is indirect path (DATAin -> ALU -> RAM/Q Register). 

6. Guaranteed by design, not production tested. 
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IDT49C402/A/B 

16-BIT CMOS MICROPROCESSOR SLICE 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



IDT49C402B 

MAX. OUTPUT ENABLE/DISABLE TIMES 

(Cl = 5pF, measured to 0.5V change of VouT in nanoseconds) 
Tested at Cl = 50pF, correlated to 5pF 



IDT49C402A 

MAX. OUTPUT ENABLBDISABLE TIMES 

(Cl= 5pF, measured to 0.5V change of VouT in nanoseconds) 
Tested at Cl = 50pF, correlated to 5pF 



Input 


Output 


Enable 


Disable 




Input 


Output 


Enable 


Disable 


MIL 


Com'!. 


lUiL 


Com'l. 


Mil. 


Com'l. 


MIL 


Com'l. 


01 


Y 


18 


16 


15 


13 


OE 


Y 


22 


20 


20 


18 



IDT49C402 

MAX. OUTPUT ENABLE/DISABLE TIMES 

(Cl = 5pF, measured to 0.5V change of VouT in nanoseconds) 
Tested at Cl = 50pF, correlated to 5pF 



Input 


Output 


Enable 


Disable 


MIL 


Com'l. 


MIL 


Com'l. 


OE 


Y 


25 


23 


25 


23 



CRITICAL SPEED PATH ANALYSIS 

Critical speed paths are for the IDT4gC402B versus the 
equivalent bipolar circuit implementation using four 2901 Cs 
and one 2g02A is shown below. 

The IDT49C402B operates faster than the theoretically 
achievable values of the discrete bipolar implementation. 
Actual speed values for the discrete bipolar circuit will 
increase due to on-chip/off-chip circuit board delays. 
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DEFINITIONS: 

Cl - Load capacitance: includes jig and probe capacitance 

Rl = Termination resistance: sliould be equal to Zout of the Pulse Generator 



Figure 1. Switching Test Circuit (All Outputs) 
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Figure 2. Input Structure (All Inputs) 
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Figure 3. Outputs Structure (All Outputs Except F = 0) 
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Figure 4. Outputs Structure (F = 0) 
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16-BIT CMOS 

MICROPROGRAM 

SEQUENCER 



IDT49C410 
IDT49C410A 



FEATURES: 

• 1 6-bit wide address path 

— Address up to 65,536 words of microprogram memory 

• 16-bit loop counter 

— Pre-settable down-counter for counting loop iterations 
and repeating instructions 

• Low-power CEMOS™ 

— Ice (max.) 
Military: 90mA 
Commercial: 75 mA 

• Fast 

— IDT49C41 meets 291 OA speeds 

— IDT49C410A is a 30% speed upgrade 

• 33-deep stack 

— Accommodates highly nested microcode 

• 16 powerful microinstructions 

• Available in 48-pin, 600 mil plastic and sidebraze DIP, 
52-pin PLCC and 48-pin Flatpack 

• Three enables control branch address sources 

• Four address sources 

• 291 OA instruction compatibility 

• Military product availatile compliant to MIL-STD-883, 
Class B 

• Standard Military Drawing #5962-88643 is listed for this 
function 



DESCRIPTION: 

The IDT49C410S are architecture and function code 
compatible to the 291 OA with an expanded 16-bit address 
path, thus allowing for programs up to 65,536 words in length. 
They are microprogram address sequencers intended for 
controlling the sequence of execution of microinstructions 
stored in the microprogram memory. Besides the capability of 
sequential access, they provide conditional branching to any 
microinstruction within their 65,536 microword range. 

The 33-deep stack provides microsubroutine return link- 
age and looping capability. The deep stack can be used for 
highly nested microcode applications. Microinstruction loop 
count control is provided with a count capability of 65,536. 

During each microinstruction, the microprogram controller 
provides a 16-bit address from one of four sources: 1) the 
microprogram address register (\iPC), which usually contains 
an address one greater than the previous address; 2) an 
external (direct) input (D); 3) a register/counter (R) retaining 
data loaded during a previous microinstruction; or 4) a last-in/ 
first-out stack (F). 

The IDT49C10S are fabricated using CEMOS, a CMOS 
technology designed for high-performance and high-reliability. 

The IDT49C410S are pin-compatible, performance-en- 
hanced, easily upgradable versions of the 291 OA. 

The IDT49C41 Os are available in 48-pin DIP (600 mil x 1 00 
mil centers), 52-pin PLCC and 48-pin flatpack. 
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PIN CONFIGURATIONS 
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IDT49C410 PIN DESCRIPTIONS 


Pin Name 


I/O 


Description 


Di 
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Direct input to register/counter and 
multiplexer Do is LSB. 


h 




Selects one-of-sixteen instmctions. 


cc 




Used as test criterion. A LOWonCC 
indicates "passed" test condition. 


CCEN 




Wheneverthe signal is HIGH.CC is ignored 
and the device operates as though CC were 
true (LOW). 


Ci 




Low order carry input to incrementer for 
microprogram counter. 
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When LOW forces loading of register/ 
counter regardless of instruction or 
condition. 
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Three-state control of Yi outputs. 


CP 




Triggers all internal state changes at LOW- 
to-HIGH edge. 
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Address to microprogram memory. \b is 
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Indicates that 33 items are on the stack. 
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Can select #1 source (usually Pipeline 
Register) as direct input source. 


MAP 





Can select #2 source (usually Mapping 
PROM or PLA) as direct input source. 


VECT 





Can select #3 source (for example, Internjpt 
Starting Address) as direct input source. 
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PRODUCT DESCRIPTION 

The IDT49C410S are high-performance CMOS micropro- 
gram sequencers that are intended for use in very high-speed 
microprogrammable microprocessor applications. The se- 
quencers allow for direct control of up to 64K words of 
microprogram. 

The heart of the microprogram sequencers is a 4-input 
multiplexer that is used to select one of four address sources 
to select the next microprogram address. These address 
sources include the register/counter, the direct input, the 
microprogram counter or the stack as the source for the 
address of the next microinstruction. 

The register/counter consists of sixteen D-type flip-flops 
which can contain either an address or a count. These edge- 
triggered flip-flops are under the control of a common clock 
enable, as well as the four microinstruction control inputs. 
When the load control (RDL) is LOW, the data at the D inputs 
is loaded into this register on the LOW-to-HIGH transition of 
the clock. The output of the register/counter is available at the 
multiplexer as a possible next address source for the 
microcode. Also, the terminal count output associated with 
the register/counter is available at the internal instruction PLA 
to be used as condition code input for some of the 
microinstructions. The IDT49C410S contain a microprogram 
counter that usually contains the address of the next micro- 
instruction compared to that currently being executed. The 
microprogram counter actually consists of a 1 6-bit incremen- 
ter followed by a 16-bit register. The microprogram counter 
will increment the address coming out of the sequencer going 
to the microprogram memory if the carry-in input to this 
counter is H IGH; otherwise, this address will be loaded into the 
microprogram counter. Normally, this carry-in input is set to 
the logic HIGH state so that the incrementer will be active. 
Should the carry-in input be set LOW, the same address is 
loaded into the microprogram counter. This is a technique that 
can be used to allow execution of the same microinstruction 
several times. 

There are sixteen D-inputs on the IDT49C410s that go 
directly to the address multiplexer. These inputs are used to 
provide a branch address that can come directly from the 
microcode or some other external source. The fourth input 
available to the multiplexer for next address control is the 33- 
deep, 1 6-bit wide LIFO stack. The LIFO stack provides return 
address linkage for subroutines and loops. The IDT49C41 Os 
contain a built-in stack pointer that always points to the last 
stack location written. This allows for stack reference opera- 
tions, usually called loops, to be performed without popping 
the stack. 

The stack pointer internal to the IDT49C41 Os is actually an 
up/down counter. During the execution of microinstructions 
one, four and five, the PUSH operation may occur depending 
on the state of the condition code input. This causes the stack 
pointer to be incremented by one and the stack to be written 



with the required return linkage (the value contained in the 
microprogram counter). On the microprogram cycle following 
the PUSH, this new return linkage data that was in the 
microprogram counter is now at the new location pointed to by 
the stack pointer. Thus, any time the multiplexer looks at the 
stack, it will see this data on the top of the stack. 

During five different microinstructions, a pop operation 
associated with the stack may occur. If the pop occurs, the 
stack pointer is decremented at the next LOW-to-HIGH 
transition of the clock. A pop decrements the stack pointer 
which is the equivalent of removing the old information from 
the top of the stack. 

The IDT49C410S are designed so that the stack pointer 
linkage allows any sequence of pushes, pops or stack 
references to be used. The depth of the stack can grow to a 
full 33 locations. After a depth of 33 is reached, the FULL 
output goes LOW. If further PUSHes are attempted when the 
stack is full, the stack information atthetop of the stack will be 
destroyed but the stack pointer will not end around. It is 
necessary to initialize the stack pointer when power is first 
turned on. This is performed by executing a RESET instruc- 
tion (Instruction 0). This sets the stack pointer to the stack 
empty position — the equivalent depth of zero. Similarly, a 
pop from an empty stack may place unknown data on the Y 
outputs, but the stack pointer is designed not to end around. 
Thus, the stack pointer will remain at the or stack empty 
location if a pop is executed while the stack is already empty. 

The IDT49C410's internal 16-bit register/counter is used 
during microinstructions eight, nine and fifteen. During these 
instructions, the 1 6-bit counter acts as a down counter and the 
terminal count (count = 0) is used by the internal instruction 
PLA as an input to control the microinstruction branch test 
capability. The design of the internal counter is such that, if it 
is preloaded with a number N and then this counter is used in 
a microprogram loop, the actual sequence in the loop will be 
executed N + 1 times. Thus, it is possible to load the counter 
with a count of and this will result in the microcode being 
executed one time. The 3-way branch microinstruction, 
instruction 15, uses both the loop counter and the external 
condition code input to control the final source address from 
the Y outputs of the microprogram sequencer. This 3-way 
branch may result in the next address coming from the D 
inputs, the stack or the microprogram counter. 

The IDT49C41 Os provide a 1 6-bit address at the Y outputs 
that are under control of the OE input. Thus, the outputs can 
be put in the three-state mode, allowing the writable control 
store to be loaded or certain types of external diagnostics to 
be executed. 

In summary, the IDT49C410s are the most powerful 
microprogram sequencers currently available. They provide 
the deepest stack, the highest performance and lowest power 
dissipation for today's microprogrammed machine design. 
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Figure 1. IDT49C410 Flow Diagrams 
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IDT49C410 OPERATION 

The IDT49C410S are CMOS pin-compatible Implementa- 
tions of the Am2910 and 291 OA microprogram sequencers. 
The IDT49C410 sequencers are functionally identical except 
that they are 1 6 bits wide and provide a 33-deep stack to give 
the microprogrammer more capability in terms of micropro- 
gram subroutines and microprogram loops. The definition of 
each microprogram instruction is shown in the table of 
instructions. This table shows the results of each instruction 
in terms of controlling the multiplexer, which determines the Y 
outputs, and in controlling the signals th at can be us ed to 
enable various branch address sou rces(PE, MAP, VECT). The 
operation of the register/counter and the 33-deep stack after 
the next LOW-to-HIGH transition of the clock are also shown. 
The internal multiplexer is used to select which of the internal 
sources is used to drive the Y outputs. The actual value 
loaded into the microprogram counter is either identical to the 
Y output or the Y output value is incremented by 1 and placed 
in the microprogram counter. This function is underthe control 
of the carry inputs. For eac h of the m ic roinstr uction inputs, 
only one of the three outputs (PL, MAP or VECT) will be LOW. 
Note that this function is not determined by any of the possible 
condition code inputs. These outputs can be used to control 
the three-state selection of one of the sources for the micro- 
program branches. 

Two inputs, CC and CCEN, can be used to control the 
conditional instru ctions . These are fully defined in the table of 
instructions. The RLD input can be used to load the internal 
register/counter at any time. When this input is LOW, the data 
at the D inputs will be loaded into this register/cou nter o n the 
LOW-to-HIGH transition of the clock. Thus, the RLD input 
overrides the internal hold or decrement operations specified 
by the various microinstructions. The UE input is normally 
LOW and is used as the three-state enable for the Y outputs. 
The internal stack in the IDT49C410s is a last-in/first-out 
memory that is 1 6-bits in width and 33 words deep. It has a 
stackpointer that addresses thestackand always points to the 
value currently on the top of the stack. When instruction 
(RESET) is executed, the stack pointer is initialized to the top 
of the stack which is, by definition, the stack empty condition. 
Thus, the contents of the top of the stack are undefined until 
the forced PUSH occurs. A pop performed while the stack is 
empty will not change the stack pointer in any way; however, 
it will result in unknown data at the Y outputs. 

By definition, the stack is full any time 33 more PUSHes 
than pops have occurr ed sin ce the stack was last empty. 
When this happens, the FULL Flag will go LOW. This signal 
first goes LOW on the microcycle after the 33 pushes occur. 
When this signal is LOW, no additional pushes should be 
attempted or the information on the top of the stack will be lost. 

THE IDT49C410 INSTRUCTION SET 

This data sheet contains a blockdiagram of the IDT49C41 
microprogram sequencers. As can be seen, the devices are 
controlled by a 4-bit microinstruction word (Is - lo). Normally, 
this word is supplied from one 4-bit field of the microinstruction 
word associated with the entire state machine system. These 
four bits provide for the selection of one of the sixteen powerful 



instructions associated with selecting the address of the next 
microinstruction. Unused Youtputscanbe left open; however, 
the con-esponding most significant D inputs should be tied to 
ground for smaller microwords. This is necessary to make 
sure the internal operation of the counter is proper should less 
than 64K of microcode be implemented. As shown in the block 
diagram, the internal instr uction P LA uses the four instruction 
inputs as well as the CC, CCEN and the internal counter = 
line for controlling the sequencer. This internal instruction 
PLA provides all of the necessary internal control signals to 
control each particular part of the microprogram sequencer. 
The next address at the Y outputs of the IDT49C41 Os can be 
from one of four sources. These include the internal micropro- 
gram counter, the last-in/first-out stack, the register/counter 
and the direct inputs. 

The following paragraphs will describe each instruction 
associated with the IDT49C41 Os. As a part of the discussion, 
an example of each instruction is shown in Figure 1. The 
purpose of the examples is to show microprogram flow. Thus, 
in each example the microinstruction currently being ex- 
ecuted has a circle around it. That is, this microinstruction is 
assumed to be the contents of the pipeline register at the 
output of the microprogram memory. In these drawings, each 
of the dots refers to the time that the contents of the micropro- 
gram memory word would be in the pipeline register and is 
currently being executed. 

INSTRUCTION - 
JUMPO(JZ) 

This Conditional Jump is used at power-up time or at any 
restart sequence when the need is to reset the stack pointer 
and jump to the very first address in microprogram memory. 
The Jump instruction does not change the contents of the 
register/counter. 

INSTRUCTION 1 - 

CONDITIONAL JUMP TO SUBROUTINE (CJS) 

The Conditional Jump to Subroutine instruction is the one 
used to call microprogram subroutines. The subroutine ad- 
dress will be contained in the pipeline register and pre- 
sented at the D inputs. If the condition code test is passed, a 
branch is taken to the subroutine. Referring to the flow 
diagram for the IDT49C410s shown in Figure 1 , we see that 
the content of the microprogram counter is 68. This value is 
pushed onto the stack and the top of stack pointer is 
incremented. If the test is failed, this Conditional Jump to 
Subroutine instruction behaves as a simple continue. Thatis, ••^ 
the content of microinstruction address 68 is executed next. 

INSTRUCTION 2- 
JUMP MAP (JMAP) 

This sequencer instruction can be used to start different 
microprogram routines based on the machine instruction 
opcode. This is typically accomplished by using a mapping 
PROM as an input to the D inputs on the microprogram 
sequencer. The JMAP instruction branches to the address 
appearing on the D inputs. In the flow diagram shown in Figure 
1, we see that the branch actually will be the contents of 
microinstruction 85 and this instruction will be executed next. 
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NC = No Change; DEC = Decrement 

INSTRUCTION 3 - 

CONDITIONAL JUMP PIPELINE (CJP) 

The simplest branching control available in the IDT49C41 
microprogram sequencers is that of conditional jump to 
address. In this instruction, the jump address is usually 
contained in the microinstruction pipeline register and 
presented to the D inputs. If the test is passed, the jump is 
taken while, if the test fails, this instruction executes as a 
simple continue. In the example shown in the flow diagram of 
Figure 1, we see that if the test is passed, the next 
microinstruction to be executed is the content of address 25. 
If the test is failed, the microcode simply continues to the 
contents of the next instruction. 

INSTRUCTION 4 - 

PUSH/CONDITIONAL LOAD COUNTER (PUSH) 

With this instruction, the counter can be conditionally 
loaded during the same instruction that pushes the current 
value of the microprogram counter on to the stack. Under any 
condition independent of the conditional testing, the micropro- 
gram counter is pushed on to the stack. If the conditional test 
is passed, the counter will be loaded with the value on the D 
inputs to the sequencer. If the test fails, the contents of the 
counterwill not change. The PUSH/Conditional Load Counter 



instruction is used in conjunction with the loop instruction 
(Instruction 13), the repeat file based on the counter 
instruction (Instruction 9) or the 3-way branch instruction 
(Instruction 15). 

INSTRUCTION 5 - 

CONDITIONAL JUMP TO SUBROUTINE R/PL (JSRP) 

Subroutines may be called by a Conditional Jump Subroutine 
from the internal register or from the external pipeline register. 
In this instruction the contents of the microprogram counter 
are pushed on the stack and the branch address for the 
subroutine call will be taken from either the internal register/ 
counter or the external pipeline register presented to the D 
inputs. If the conditional test is passed, the subroutine 
address will be taken from the pipeline register. If the 
conditional test fails, the branch address is taken from the 
internal register/counter. An example of this is shown in the 
flow diagram of Figure 1 . 

INSTRUCTION 6 - 

CONDITIONAL JUMP VECTOR (CJV) 

The Conditional Jump Vector instruction is similar to the 
Jump Map instruction in that it allows a branch operation to a 
microinstruction as defined from some external source. 
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except that it is conditional. The Jump Map instruction is 
unconditional. If the conditional test is passed, the branch is 
taken to the new address on the D inputs. If the conditional test 
is failed, no branch is taken but rather the microcode simply 
continues to the next seque ntial mi croinstruction. When this 
instruction is executed, the VECT output is LOW uncondi- 
tionally. Thus, an external 1 2-bit field can be enabled on to the 
D inputs of the microprogram sequencer. 

INSTRUCTION 7- 
CONDITIONAL JUMP R/PL (JRP) 

The Conditional Jump register/counter or external pipeline 
register always causes a branch in microcode. This jump will 
be to one of two different locations in the microcode address 
space. If the test is passed, the jump will be to the address 
presented on the D inputs to the microprogram sequencer. If 
the conditional test fails, the branch will be to the address 
contained in the internal register/counter. 

INSTRUCTION 8- 

REPEAT LOOP COUNTER NOT EQUAL TO (RFCT) 

This instruction utilizes the loop counter and the stack to 
implement microprogrammed loops. The start address for the 
loop would be initialized by using the PUSH/Conditional Load 
Counter instruction. Then, when the repeat loop instruction is 
executed, if the counter is not equal to 0, the next microword 
address will be taken from the stack. This will cause a loop to 
be executed as shown in the Figure 1 flow diagram. Each time 
the microcode sequence goes around the loop, the counter is 
decremented. When the counter reaches 0, the stack will be 
popped and the microinstruction address will be taken from 
the microprogram counter. This instruction performs a timed 
wait or allows a single sequence to be executed the desired 
number of times. Remember, the actual number of loops 
performed is equal to the value in the counter plus 1 . 

INSTRUCTION 9 - 

REPEAT PIPELINE, COUNTER NOT EQUAL TO 

(RPCT) 

This instruction is another technique for implementing a 
loop using the counter. Here, the branch address for the loop 
is contained in the pipeline register. This instruction does not 
use the stack in any way as a part of its implementation. As 
long as the counter is not equal to 0, the next microword 
address will be taken from the D inputs of the microprogram 
sequencer. When the counter reaches 0, the internal multi- 
plexer will select the address source from the microprogram 
counter, thus causing the microcode to continue on and leave 
the loop. 

INSTRUCTION 10 - 
CONDITIONAL RETURN (CRTN) 

The Conditional Return instruction is used for terminating 
subroutines. The fact that it is conditional allows the subrou- 
tine either to be ended or to continue. If the conditional test is 
passed, the address of the next microinstruction will be taken 
from the stack and it will be popped. Iftheconditionaltestfails, 
the next microinstruction address will come from the internal 
microprogram counter. This is depicted in the flow diagram of 
Figure 1 . It is important to remember that every subroutine 
call must somewhere be followed by a return from subroutine 



call in order to have an equal number of pushes and pops on 
the stack. 

INSTRUCTION 11- 

CONDITIONAL JUMP PIPELINE AND POP (CJPP) 

The Conditional Jump Pipeline and Pop instruction is a 
technique for exiting a loop from within the middle of the loop. 
This is depicted fully in the flow diagram for the IDT49C41 Os, 
as shown in Figure 1 . The conditional test input for this 
instruction results in a branch being taken if the test is passed. 
The address selected will be that on the D inputs to the 
microprogram sequencer and, since the loop is being termi- 
nated, the stack will popped. Should the test be failed on the 
conditional test inputs, the microprogram will simply continue 
to the next address as taken from the microprogram counter. 
The stack will not be affected if the conditional test input is 
failed. 

INSTRUCTION 12- 

LOAD COUNTER AND CONTINUE (LDCT) 

The Load Counter and Continue instruction is used to place 
a value on the D inputs in the register/counter and continue to 
the next microinstruction. 

INSTRUCTION 13 - 

TEST END OF LOOP (LOOP) 

The Test End of Loop instruction is used as a last instruction 
in a loop associated with the stack. During this instruction, if 
the conditional test input is failed, the loop branch address will 
be that on the stack. Since we may go around the loop a 
number of times, the stack is not popped. If the conditional test 
input is passed, then the loop is terminated and the stack is 
popped. Notice that the loop instruction requires a PUSH to 
be performed at the instruction immediately prior to the loop 
return address. This is necessary so as to have the correct 
address on the stack before the loop operation. It is for this 
reason that the stack pointer always points to the last thing 
written on the stack. 

INSTRUCTION 14- 
CONTINUE (CONT) 

The Continue instruction is a simple instruction whereby 
the address for the microinstruction is taken from the micro- 
program counter. This instruction simply causes sequential 
program flow to the next microinstruction In microcode memory. 

INSTRUCTION 15 - 

THREE WAY BRANCH (TWB) 

The Three Way Branch instruction is used for looping while 
waiting for a conditional event to come true. If the event does 
not come true after some number of microinstructions, a 
branch is taken to another microprogram sequence. This is 
depicted in Figure 1 showing the IDT49C410 flow diagrams 
and is also described in full detail in the IDT49C41 0's instruc- 
tion operational summary. Operation of the instruction is such 
that any time the external conditional test input is passed, the 
next microinstruction will be that associated with the program 
counter and the loop will be left. The stack is also popped. 
Thus, the external test input overrides the other possibilities. 
Should the external test input not be true, the rest of the 
operation is controlled by the internal counter. If the counter 
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is not equal to 0, the loop is taken by selecting the address on 
the top of the stack as the address out of the Y outputs of the 
IDT49C410. In addition, the counter is decremented. Should 
the external conditional test input be failed and the counter 
also have counted to 0, this instruction "times out". The result 
is thatthe stack is popped and a branch is taken to the address 
presented to the D inputs of the IDT49C410 microprogram 
sequencer. This address is usually provided by the external 
pipeline register. 



ABSOLUTE MAXIMUM 


RATINGS^^^ 




Symbol 


Rating 


Com'l. 


MM. 


Unit 


Vcc 


Power Supply 
Voltage 


-0.5 to +7.0 


-0.5 to +7.0 


V 


Vterm 


Terminal Voltage 
with Respect 
to Ground 


-0.5 to 
Vcc + 0.5 


-0.5 to 
Vcc +0.5 


V 


Ta 


Operating 
Temperature 


to +70 


-55 to +125 


°c 


Tbias 


Temperature 
Under Bias 


-55 to +125 


-65 to +135 


°c 


. TSTG 


Storage 
Temperature 


-55 to +125 


-65 to +150 


°c 


Pt 


Power Dissipation 


1.0 


1.0 


w 


iOUT 


DC Output Current 


30 


30 


mA 



CONDITIONAL TEST 

Throughout this discussion we have talked about microc- 
ode passing the conditional test. There are actually two inputs 
associa ted with the condition al test in put. These include the 
CCEN and theC^input s. The CCEN input is a condition code 
enable. Whenever the CCEN input is HIGH, the CG input is 
ignored and the device operates as though the CC input were 
true (LOW ). Thus , a fail of the external test condition can be 
defined as CCEN equals LOW a nd CU equals HIGH. A pass 
condition is defined as a CCEN equal to HIGH or a CU equal 
to LOW. It is important to recognize the full function of the 
condition code enable and the condition code inputs in order 
to understand when the test is passed or failed. 

CAPACITANCE (Ta = +25*C, f = 1 .OMHz) 



Symbol 



CiN 



Parameter^^^ 



Input Capacitance 



CouT Output Capacitance Vout = OV 



Conditions Typ. Unit 



VIN = OV 



PF 



PF 



NOTE: 

1 . This parameter is sampled and not 1 00% tested. 



NOTE: 2551tbl03 

1 . stresses greater than those listed under ABSOLUTE MAXiMUM RAT- 
INGS may cause permanent damage to the device. This Is a stress rating 
only and functional operation of the device atthese or any other conditions 
above those indicated In the operational sections of this specification is not 
implied. Exposure to absolute maximum rating conditions for extended 
periods may affect reliability. 

DC ELECTRICAL CHARACTERISTICS 

Commercial: Ta = 0°C to + 70°C, Vcc = 5.0V ± 5%; Military: Ta ■■ 



■ 55°C to + 125°C, Vcc = 5.0V ± 1 0% 



Symbol 


Parameter 


Test Conditions t^) 


Min. 


Typ. (2) 


Max. 


Unit 


VlH 


Input HIGH Level 


Guaranteed Logic HIGH Level W 


2.0 


- 


- 


V 


VIL 


' Input LOW Level 


Guaranteed Logic LOW Level W 


- 


- 


0.8 


V 


llH 


Input HIGH Current 


Vcc = Max., ViN = Vcc 


- 


0.1 


5 


ra 


III 


Input LOW Current 


Vcc = Max., ViN = GND 


- 


-0.1 


-5 


^A 


VOH 


Output HIGH Voltage 


Vcc = Min. 
ViN = ViHorViL 


IOH=-12mAMIL 


2.4 


4.3 


- 


V 


|0H = -15 mA COM'L. 


2.4 


4.3 


- 


Vol 


Output LOW Voltage 


Vcc = Min. 
ViN = ViHorViL 


lOL = 20 mA MIL 


- 


0.3 


0.5 


V 


lOL = 24 mA COM'L 


- 


0.3 


0.5 


loz 


Off State (High Impedance) 
Output Current 


Vcc = Max, 


Vo = 0V 


- 


-0.1 


-10 


^A 


Vo = Vcc (Max.) 


'- 


0.1 


10 


los 


Output Short Circuit Current 


Vcc = Max.,VouT = 0V(3) 


-30 


- 


- 


mA 



NOTES: 

1 . For conditions shown as max. or min. use appropriate value specified under Electrical Characteristics. 

2. Typical values are at Vcc = 5.0V, +25°C ambient and maximum loading. 

3. Not more than one output should be shorted at one time. Duration of the circuit test should not exceed one second. 

4. These input levels should only be static tested in a noise-free environment. 
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DC ELECTRICAL CHARACTERISTICS (Cont'd.) 

Commercial: TA = 0°C to + 70°C, Vcc = 5.0V ± 5%; Military: TA = - 55°C to + 125»C,Vcc = 5.0V ±10% 



Symbol 


Parameter 


Test Conditions C) 


MIn. 


Typ.(2) 


Max. 


Unit 


1 CCQH 


Quiescent Power Supply Current 
CP = H (CMOS Inputs) 


Vcc = Max. 

VlN = VccorGND 

fcp = 0, CP = H 




35 


50 


mA 


ICCQL 


Quiescent Power Supply Current 
CP = L (CMOS Inputs) 


Vcc = Max. 

ViN = VccorGND 

fcp = 0, CP = L 




35 


50 


mA 


ICCT 


Quiescent Input Power Supply 
Current (per Input @ TIL High) (S) 


Vcc = Max., VlH = 3.4V. fCP = 


- 


0.3 


0.5 


mA/ 
Input 


ICCD 


Dynamic Power Supply Current 


Vcc => Max. 

ViN = VccorGND 

Outputs Open, OE = L 


MIL 


- 


1.0 


3.0 


mA/ 
MHz 


COMl 


- 


1.0 


1.5 


Ice 


Total Power Supply Current (^) 


Vcc = Max., fcp = 10MHz 
Outputs Open, OE = L 
CP = 50 % Duty cycle 
VhcsVih, VilsVlc 


MIL 


- 


45 


80 


mA 


COMl 




45 


65 


Vcc -Max., fcp = 10MHz 
Outputs Open, OE = L 
CP = 50 % Duty cycle 
VlH = 3.4V, ViL = 0.4V 


MIL 


- 


50 


90 


COMl 




50 


75 



NOTES: 255itbio6 

5. I COOT is derived by measuring the total current with all the inputs tied together at 3.4V, subtracting out I ccqh, then dividing by the total number of inputs. 

6. Total Supply Current Is the sum of the Quiescent current and the Dynamic current (at either CMOS or TTL input levels). For all conditions, the Total Supply 
Current can be calculated by using the following equation: 

I CC = I CCQH (CDh) + I CCQL (1 - CDH) + I OCT (N T X D H) + I COD (f CP) 

CDh = Clock duty cycle high period 
Dh = Data duty cycle TTL high period (Vin = 3.4V) 
Nt= Number of dynamic inputs driven at TTL levels 
fcp = Clock Input frequency 



CMOS TESTING CONSIDERATIONS 

There are certain testing considerations which must be 
taken into account when testing high-speed CMOS devices in 
an automatic environment. These are: 

1) Properdecouplingatthetesthead is necessary. Placement 
of the capacitor set and the value of capacitors used is 
critical in reducing the potential erroneous failures resulting 
from large Vcc current changes. Capacitor lead length 
must be short and as close to the DUT power pins as 
possible. 

2) All input pins should be connected to a voltage potential 
during testing. If left floating, the device may begin to 
oscillate causing improper device operation and possible 
iatchup. 



3) Definition of input levels is very important. Since many 
inputs may change coincidentally, significant noise at the 
device pins may cause the Vil and Vih levels not to be met 
until the noise has settled. To allow for this testing/board 
induced noise, IDT recommends using ViL<OV and ViH > 
3V for AC tests. 

4) Device grounding is extremely important for proper device 
testing. The use of multi-layer performance boards with 
radial decoupling between power and ground planes is 
required. The ground plane must be sustained from the 
performance board to the DUT interface board. All unused 
interconnect pins must be properly connected to the ground 
pin. Heavy gauge stranded wire should be used for power 
wiring and twisted pairs are recommended to minimize 
inductance. 
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IDT49C410A 

AC ELECTRICAL CHARACTERISTICS 

i. SET-UP AND HOLD TIMES 



inputs 


t(S) 


t(H) 


Unit 


Com'l. 


Mil. 


Com'!. 


Mil. 


Dl->R 


6 


7 








ns 


Dl->PC 


13 


15 








ns 


\o-Q 


23 


25 








ns 


cc 


15 


18 








ns 


CCEN 


15 


18 








ns 


CI 


6 


7 








ns 


RLD 


■ 11 


12 








ns 



IDT49C410 

AC ELECTRICAL CHARACTERISTICS 



1. SET-UP AND HOLD TIMES 






Inputs 


t(S) 


t(H) 


Unit 


Com'i. 


IVIil. 


Com'i. 


IVIii. 


Dl-^R 


16 


16 








ns 


Dl-^PC 


30 


30 








ns 


l0-3 


35 


38 








ns 


cc 


24 


35 








ns 


CCEN 


24 


35 








ns 


CI 


18 


18 








ns 


RLD 


19 


20 








ns 



II. COMBINATIONAL DELAYS 



II. COMBINATIONAL DELAYS 



inputs 


Y 


k.VteT.MAt' 


WLL 


Unit 




inputs 


Y 


k.VEcT.MAt' 


kILL 


Unit 


Com'l. 


Mil. 


Com'l. 


MIL 


Com'i. 


iVIlL 


Com'l. 


Mil. 


Com'L 


Mil. 


Com'l. 


Mil. 


Do-11 


12 


15 


- 


- 


- 


- 


ns 


Do-11 


20 


25 


- 


- 


- 


- 


ns 


l0-3 


20 


25 


13 


15 


- 


- 


ns 


l0-3 


35 


40 


30 


35 


- 


- 


ns 


cc 


16 


20 


- 


- 


- 


- 


ns 


cc 


30 


36 


- 


- 


- 


- 


ns 


CCEN 


16 


20 


- 




- 


- 


ns 


CCEN 


30 


36 




- 


- 


- 


ns 


CP 


28 


33 


- , 


- 


22 


25 


ns 


CP 


40 


46 


- 


- 


31 


35 


ns 


0E(1) 


10/10 


13/13 


- 


- 


- 


- 


ns 


oE(i) 


25/27 


25/30 


- 


- 


- 


- 


ns 



NOTE: 2551 tbi 08 

1 . Enable/Disable. Disable times measure to 0.5V change on output voltage 
level with Cl - 5pF. Tested at Cu - 50pF, correlated to 5pF. 



NOTE: 2551 toll 1 

1. Enable/Disable. Disable times measure to 0.5V change on output voltage 
level with Cl = 5pF. Tested at Cl = 50pF, con-elated to 5pF. 



III. CLOCK REQUIREMENTS 





Com'l. 


Mil. 


Unit 


Minimum Clock LOW Time 


18 


20 


ns 


Minimum Clocl< HIGH Time 


17 


20 


, ns 


Minimum Clock Period 


35 


40 


ns 



I. CLOCK REQUIREMENTS 





Com'i. 


Mil. 


Unit 


Minimum Clock LOW Time 


20 


25 


ns 


Minimum Clock HIGH Time 


20 


25 


ns 


Minimum Clock Period 


50 


51 


ns 



SWITCHING WAVEFORMS 

3.0V 
INPUTS 



3.0V— V 
CLOCK -y A^ 



h— tH 



OUTPUTS 
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IDT49C410 INPUT/OUTPUT 
INTERFACE CIRCUITRY 



ESD 
PROTECTION 



llH 



INPUTS O 



AAAr 

-4- R 

IlL 



^^ 



HV 



H 



Vcc 



^ 



i — OUTPUTS 



rf.. 



Figure 2. Input Structure 



Figure 3. Output Structure 



TEST LOAD CIRCUIT 




+ 7.0V 



Test 


Switch 


Disable Low 
Enable Low 


Closed 


All other Tests 


Open 



DEFINITIONS: ^==.^<~o 

Cl = Load capacitance: includes jig and probe capacitance 
Rt = Termination resistance: should be equal to Zout of the Pulse 
Generator 



Figure 4. Switching Test Circuits 



AC TEST CONDITIONS 




Input Pulse Levels 


GND to 3.0V 


Input Rise/Fall Times 


1V/ns 


Input Timing Reference Levels 


1.5V 


Output Reference Levels 


1.5V 


Output Load 


See Figure 3 
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MULTIPLIER-ACCUMULATOR 



FEATURES: 

• 16x16 parallel multiplier-accumulator with selectable 
accumulation and subtraction 

• High-speed: 25ns multiply-accumulate time 

• IDT721 features selectable accumulation, subtraction, 
rounding and preloading with 35-bit result 

• IDT7210 is pin and function compatible with the TRW 
TDC1010J, TI^C2210, Cypress CY7C510, and AMD 
AM29510 

• Performs subtraction and double precision addition and 
multiplication 

• Produced using advanced CEMOS™ high-performance 
technology 

• TTL-compatible 

• Available in plastic and topbraze DIP, PLCC, Flatpack 
and Pin Grid Array 

• Military product compliant to MIL-STD-883, Class B 

• Standard Military Drawing #5962-88733 is listed on this 
function 

• Speeds available: 
Commercial: L25/35/45/55/65 
Military: L30/40/55/65/75 



DESCRIPTION: 

The IDT721 is a high-speed, low-power 16x1 6-bit parallel 
multiplier-accumulatorthat is ideally suited for real-time digital 
signal processing applications. Fabricated using CEMOS 
silicon gate technology, this device offers a very low-power 
alternative to existing bipolar and NMOS counterparts, with 
only 1/7 to 1/10 the power dissipation and exceptional speed 
(25ns maximum) performance. 

A pin and functional replacement for TRW's TDC1 01 OJ the 
IDT721 operates from asingleSvoltsupply and is compatible 
with standard TTL logic levels. The architecture of the I DT721 
is fairly straightfonward, featuring individual input and output 
registers with clocked D-type flip-flop, a preload capability 
which enables input data to be preloaded into the output 
registers, individual three-state output ports for the Extended 
Product (XTP) and Most Significant Product (MSP) and a 
Least Significant Product output (LSP) which is multiplexed 
with the Y input. 

The XiN and Yin data input registers may be specified 
through the use of the Two's Complement input (TC) as either 
a two's complement or an unsigned magnitude, yielding a full- 
precision 32-bit result that may be accumulated to a full 35-bit 
result. The three output registers - Extended Product (XTP), 
Most Most Significant Product (MSP) and Least Significant 
Product (LSP) - are controlled by the respective TSX, TSM 
and TSL input lines. The LSP output can be routed through Yin 
ports. 



FUNCTIONAL BLOCK DIAGRAM 

XiN ACC, SUB, 

CLKX (Xi5-Xo) RND. TC 



j _t:_i! 



Yin 
CLKY (Yi5-Yo/Pi5-Po) 

16 



XREGISTER 
[= 



CONTROL 
REGISTER 



KI 



r^ ^ 



YREGISTER 
1 



MULTIPLIER ARRAY 



XTP REGISTER 




ACCUMULATOR 



"' ' PREL 



^•55 



MSP REGISTER 



LSP REGISTER 



XtPOUT 
(P34-P32) 



PREL 



.TSM 



MSPouT 
(P31-P16) 

IDT7210 
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DESCRIPTION (Continued) 

TheAccumulate input (ACC)enablesthe device to perform 
either a multiply or a multiply-accumulate function. In the 
multiply-accumulate mode, output data can be added to or 
subtractedfrom previous results. When theSubtraction (SUB) 
input is active simultaneously with an active ACC.asubtraction 
can be performed. The double precision accumulated result is 
rounded down to either a single precision or single precision 
plus 3-bit extended result. In the multiply mode, the Extended 



Product output (XTP)issign extended inthe two's complement 
mode or set to zero in the unsigned mode. The Round (RND) 
control rounds up the Most Significant Product (MSP) and the 
3-bit Extended Product (XTP) outputs. When Preload input 
(PREL) is active, all the output buffers are forced into a high- 
impedance state (see Preload truth table) and external data 
can be loaded into the output register by using the TSX, TSL 
and TSM signals as input controls. 



PIN CONFIGURATIONS 



X6 

X5 ,_, 
X4[- 
X3 ^ 
X2 

xia 

Xo r- 
Po, Yo r— 
Pi,Yi CZ 
P2.Y2 i:^ 
P3, Y3 r- 
P4, Y4 ==' 
P5,Y5 
P6, Y6 i_i 

P7, Y7 r- 

GNDd 

Pa, Ys T— 

PaY9 ^ 

P10, V10 ^ 

Pii,Yii ^ 

P12, Y12 ■■ 

P13, Y13 ^ 
Pl4, Yl4 == 
P15,Y15 

PI6 

Pl7 

Pis 

Pl9 
P20 
P2I 
P22 
P23 



cz 



1 


64 


2 


63 


3 


62 


4 


61 


5 


60 


6 


59 


7 


58 


8 


57 


9 


56 


10 


55 


11 


54 


12 


53 


13 


52 


14 


51 


15 
16 


P64-1 ^0 


17 


& 48 


18 


C64-2 47 


19 


46 


?0 


45 


21 


44 


22 


43 


23 


42 


24 


41 


25 


40 


26 


39 


27 


38 


28 


37 


29 


36 


30 


35 


31 


34 


32 


33 



^X7 
I]X8 
ZIX9 
X10 

Z]Xii 

Z]Xl2 

Z1X13 

Xl4 
_X15 

ZJTSL 
Zl RND 
-iSUB 
^ ACC 
CLKX 
CLKY 
_ Vcc 
Z]TC 

PREL 

TSM 

CLKP 

P34 

P33 

P32 

P31 
P30 
P29 
P28 
P27 
P26 
P25 
P24 



DIP 
TOP VIEW 



o »- CM w ^ m 
c\j CO ■t'" (o f~ too) >->-'C>- >->- 

CVTCO ^^ eo"'^ COO) r-T-iI!^-^-*-T- 

Q.Q. 0.0- Q.Q.CDC3 Q.Q. Q.Q.Q.Q.Q.Q.CL 

60 59 58 5756 55 54 53 5251 50 4948 47 46 45 44 




Po, Yo 
Xo 
Xi 

X2 
X3 
X4 
X5 
X6 
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10 
09 
08 
07 
06 
05 
04 
03 
02 
01 



Pin 
Designator 



01 • 





NC 


X15 


RND 


ACC 


CLKy 


TO 


PREL 


CLKp 


P33 




Xl3 


Xl4 


TSL 


SUB 


CLKx 


Vcc 


TSX 


TSM 


P34 


P32 


NC 


X11 


Xl2 


G68-2 


P30 


P31 


X9 


Xio 


P2e 


P29 


X7 


Xa 


P26 


P27 


X5 


X6 


P24 


P25 


X3 


X4 


P22 


P23 


Xl 


X2 


P20 


P21 


Yo, 
Po 


Xo 


Pie 


Pi 9 


NC 


Yi, 
Pi 


Y3, 
P3 


Y5, 
P5 


Y7, 
P7 


Ye, 
Pe 


Yio, 
Pio 


Y12, 
Pi 2 


Y14, 
Pi 4 


Pie 


Pl7 


/ 


Y2, 
P2 


Y4, 
P4 


Ye, 
Pe 


GND 


Y9, 
P9 


Yii, 
Pii 


Yl3, 
Pl3 


Yl5, 
Pl5 


NC 





E F 
PGA 
TOP VIEW 



PIN DESCRIPTIONS 



Pin Name 


I/O 


Description 


Xo- 15 


1 


Data Inputs 


Y0-15/P0-15 


I/O 


Multiplexed I/O port. Yo - 15 are data inputs and can be used to preload LSP register on PREL = 1 . Po - 15 
are LSP register outputs - enabled by TSL. 


P16-32 


I/O 


MSP register outputs - enabled by TSM. MSP register can be preloaded when PREL = 1 . 


P33 - 35 


I/O 


XTP register outputs - enabled by TSX. XTP register can be preloaded through these inputs when 
PREL = 1. 


CLKX 


1 


Input data Xo - 15 loaded in X input register on CLKX rising edge. 


CLKY 


1 


Input data Yo - 15 loaded in Y input register on CLKY rising edge. 


CLKP 


1 


Output data loaded into output register on rising edge of CLKP. 


TSX 


1 


TSX = 1 enables XTP outputs, TSX = tristates P33 - 35 lines. 


TSM 


1 


TSM = 1 enables MSP outputs, TSM = tristates P16 - 32 lines. 


TSL 


1 


TSL = 1 enables LSP outputs, TSL = tristates Po - 15 lines. 


PREL 


1 


When PREL= 1 data is input on Po - 15 lines. When PREL = 0, inputs on these lines are ignored. 


ACC 


1 


This input is loaded into the control register on the rising edge of (CLKX + CLKY). 
When ACC = 1 and SUB = an accumulate operation is performed. When ACC = 1 and SUB = 1, a 
subtract operation is performed. When ACC = 0, the SUB input is a don't care and the device acts as a 
simple multipler with no accumulation 


SUB 


1 


This input is loaded into the control register on the rising edge of (CLKX + CLKY). 
This input is active only when ACC = 1 . When SUB = 1 the contents of the output register are subtracted 
from the result and stored back in the output register. When SUB = the contents of the output register 
are added to the result and stored back in the output register 


TC 


1 


This input is loaded into the control register on the rising edge of (CLKX + CLKY). 

When TC = 1 , the X and Y input are assumed to be in two's complement form. When TC = 0, X and Y 

inputs are assumed to be in unsigned magnitude form 


RND 


1 


This input is loaded into the control register on the rising edge of (CLKX + CLKY). 

RND is inactive when low. RND = 1 , adds a "1" to the most significant bit of the LSP, to round MSP and 

XTP data 
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PRELOAD TRUTH TABLE 



PREL 


TSX 


TSM 


TSL 


XTP 


MSP 


LSP 














Q 


Q 


Q 













Q 


Q 


HiZ 








1 





Q 


HiZ 


Q 








1 




Q 


HiZ 


HiZ 





1 








HiZ 


Q 


Q 





1 







HiZ 


Q 


HiZ 





1 


1 





HiZ 


HiZ 


Q 





1 


1 




HiZ 


HiZ 


HiZ 













HiZ 


HiZ 


HiZ 












HiZ 


HiZ 


PL 







1 





HiZ 


PL 


HiZ 







1 




HiZ 


PL 


PL 




1 







PL 


HiZ 


HiZ 




1 







PL 


HiZ 


PL 




1 


1 




PL 


PL 


HiZ 




1 


1 




PL 


PL 


PL 



NOTES: 2577tbi02 

HiZ => Output buffers at high Impedance (output disabled) 
Q = Output buffers at low Impedance. Contents of output register will be 

transferred to output pins. 
PL = Output buffers at high Impedance or output disabled. Preload data 
supplied externally at output pins will be loaded into tfis output 
register at the rising edge of CLKP. 



NOTES ON TWO'S COMPLEMENT FORMATS 

1. in two's complement notation, the location of the binary 
point that signifies the separation of the fractional and 
Integer flleds Is just after the sign, between the sign bit 

(-2°) and the next significant bit for the multiplier inputs. 
This same format is carried over to the output format, 
except that the extended significance of the integer filed Is 
provided to extend the utility of the accumulator. In the 
case of the output rotation, the output binary point Is 
located between the2'' and 2' bit positions. The location of 
the binary point Is arbitrary, as long as there Is consistency 
with both the Input and output formats. The number filed 
can be considered entirely Integer with the binary point just 
to the right of the least significant bit for the Input, product 
and the accumulated sum. 

2. When In the non-accumulating mode, the first four bits (P'* 
to P*') will all indicate the sign of the product. Additionally, 
the P^" term will also indicate the sign with one exception, 
when multiplying -1 x -1 . With the additional bits that are 
available in this multiplier, the -1 x -1 is a valid operation 
that yields a +1 product. 

3. In operations that require the accumulation of single prod- 
ucts or sum of products, there is no change in format. To 
allow for a valid summation beyond that available for a 
single multiplication product, three additional significant 
bits (guard bits) are provided. This is the same as if the 
product was accu m u lated off-chip In a separate 35-bit wide 
adder. Taking the sign at the most significant bit position 
will guarantee that the largest number field will be used. 
When the accumulated sum only occupies the right hand 
portion of the accumulator, the sign will be extended Into 
the lesser significant bit positions. 



ABSOLUTE MAXIMUM RATINGS^^) 



Symbol 


Ratinq 


Commercial 


Military 


Unit 


Vcc 


Power Supply 
Voltage 


-0.5 to +7.0 


-0.5 to +7.0 


V 


Vterm 


Terminal Voltage 
with Respect to 
GND 


-0.5 to 
Vcc +0.5V 


-0.5 to 
Vcc +0.5V 


V 


Ta 


Operating 
Temperature 


to +70 


-55 to +125 


°c 


Tbias 


Temperature 
Under Bias 


-55 to +125 


-65 to +135 


°c 


Tstg 


Storage 
Temperature 


-55 to +125 


-65 to +150 


°c 


lOUT 


DC Output 
Current 


50 


50 


mA 



NOTE: 2577tbl03 

1. stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This Is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated In the operational sections of this 
specification Is not Implied. Exposure to absolute maximum rating condi- 
tions for extended periods may affect reliability. 



CAPACITANCE (Ta = +250C, f = 1 .OMHz) 



Symbol 


Parameter^'') 


Conditions 


Max. 


Unit 


CiN 


Input Capacitance 


ViN = ov 


10 


PF 


COUT 


Output Capacitance 


VOUT=0V 


12 


PF 



NOTE: 2577tbl04 

1 . This parameter is measured at characterization and not 1 00%tested. 
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DC ELECTRICAL CHARACTERISTICS 

Commercial: Vcc = 5.0V ±10%, Ta = OX to +70*C; Military: Vcc=5V±10%,Ta = -55°CTO+125X) 


Symbol 


Parameter 


Test Condltlons(=) 


Commercial 


Mllitarv 


Unit 


Mln. 


Typ.d) 


Max. 


Mln. 


Twp.m 


Max. 


VlH 


Input High Voltage 


Guaranteed Logic HIGH Level 


2.0 


— 


— 


2.0 


— 


— 


V 


VIL 


Input Low Voltage 


Guaranteed Logic LOW Level 


— 


— 


0.8 


— 


— 


0.8 


V 


IILII 


Input Leakage Current 


Vcc = Max.,ViN = OVtoVcc 


— 


— 


10 


— 


— 


10 


HA 


IlLOl 


Output Leakage Current 


Vcc = Max., Outputs Disabled 
VouT = to vcc 


— 


— 


10 


— 


— 


10 


^A 


VOH 


Output HIGH Voltage 


Vcc = Min., loH = -2.0mA 


2.4 


— 


— 


2.4 


— 


— 


V 


Vol(4) 


Output LOW Voltage 


Vcc = Min., IOL = 4mA 


— 


— 


0.4 


— 


— 


0.4 


V 


los 


Output Short Circuit Current 


Vcc = Max.,VoGND 


-20 


— 


-100 


-20 


— 


-100 


mA 


|CC(2) 


Operating Power Supply Current 


Vcc = Max., Outputs Enabled 

f=10MHz(2) 

CL=50pF 


" 


45 


90 


" 


45 


110 


mA 


ICCQI 


Quiescent Power Supply Current 


ViNSVlH, VlN^VlL 


— 


20 


30 


— 


20 


30 


mA 


ICCQ2 


Quiescent Power Supply Current 


VINSVCC-0.2V, ViN^0.2V 


— 


4 


10 


— 


4 


12 


mA 


ICC/f(2.3) 


Increase in Power Supply 
Current MHz 


Vcc = Max., Outputs Enabled 
CL=50pF 


— 


— 


6 


— 


— 


8 


mA/ 
MHz 



NOTES: 2577tbl 

1 . Typical implies Vcc = 5V and Ta = +25''C. 

2. Ice is measured at lOMHz and Vin = to 3V. For frequencies greater than 10MHz, the following equation is used for the commercial range: 

Ice = 90+ 6(f-10)mA, where f = operating frequency in MHz. For the military range, Ice = 1 10 + 8(f -10). f = operating frequency in MHz, f = 1/tMA. 

3. For frequencies greater than 1 0MHz, guaranteed by design, not production tested. 

4. loL = 4mA for tMA > 55ns. 

5. For conditions shown as Max. or Mln., use appropriate value specified under electrical characteristics. 



AC ELECTRICAL CHARACTERISTICS COMMERCIAL (Vcc = 5V± 10%, Ta = 0^ to +70°C) 



Symbol 


Parameter 


7210L25 


7210L35 


7210L45 


7210L55 


7210L65 


Unit 


Mln. 


Max. 


Min. 


Max. 


Min. 


Max. 


Min. 


Max. 


Min. 


Max. 


tWA 


Multiply-Accumulate Time(2) 


2.0 


25 


2.0 


35 


2.0 


45 


2.0 


55 


2.0 


65 


ns 


to 


Output Delay (2) 


2.0 


20 


2.0 


25 


2.0 


25 


2.0 


30 


2.0 


35 


ns 


tENA 


3-State Enable Time 


- 


20 


- 


25 


- 


25 


- 


30 


- 


30 


ns 


tois 


3-State Disable Time(i) 


- 


20 


- 


25 


- 


25 


- 


30 


- 


30 


ns 


ts 


Input Register Set-up Time 


12 




12 


- 


15 


- 


20 


- 


25 


- 


ns 


tH 


Input Register Hold Time 


3 


- 


3 


- 


3 


- 


3 


- 


3 


- 


ns 


tpw 


Clock Pulse Width 


10 


- 


10 


- 


15 


- 


20 


- 


25 




ns 


tHCL 


Relative Hold Time 





- 





- 





- 





- 





- ■ 


ns 



NOTES: 

1 . Transition is measured ±500mV from steady state voltage. 

2. Minimum delays guaranteed but not tested 



AC ELECTRICAL CHARACTERISTICS MILITARY (Vcc = 5V + 10%, Ta = -55° to 


-h125°C) 








Symbol 


Parameter 


7210L30 


7210L40 


7210L55 


7210L65 


7210L75 


Unit 


Mln. 


Max. 


Min. 


Max. 


Min. 


Max. 


Min. 


Max. 


Min. 


Max. 


^MA 


Multiply-Accumulate Time(2) 


2.0 


30 


2.0 


40 


2.0 


55 


2.0 


65 


2.0 


75 


ns 


to 


Output Delay(2) 


2.0 


20 


2.0 


25 


2.0 


30 


2.0 


35 


2.0 


35 


ns 


tENA 


3-State Enable Time 


- 


20 


- 


25 


- 


30 


- 


30 


- 


35 


ns 


tois 


3-State Disable Time(i) 


- 


20 


- 


25 


- 


25 


- 


30 


- 


30 


ns 


ts 


Input Register Set-up Time 


12 


- 


15 


- 


20 


- 


25 


- 


25 


- 


ns 


tH 


Input Register Hold Time 


3 


- 


3 


- 


3 


- 


3 


- 


3 


- 


ns 


tpw 


Clock Pulse Width 


10 


- 


15 


- 


20 


- 


25 


- 


25 


- 


ns 


tHCL 


Relative Hold Time 





- 





- 





- 





- 





- 


ns 


NOTES: 

1 . Transition is measured ±500mV from steady state voltage. 

2. Minimum delays guaranteed but not tested 
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SWITCH POSITION 



AC TEST CONDITIONS 



Test 


Switch 


Disable Low 
Enable Low 


Closed 


All Other Tests 


Open 



DEFINITIONS: 2; 

Cl = Load capacitance: includes jig and probe capacitance. 
Rt = Termination resistance: should be equal to Zout of the Pulse 
Generator. 



Input Pulse Levels 


GNDto3.0V 


Input Rise/Fall Times 


5ns 


Input Timing Reference Levels 


1.5V 


Output Reference Levels 


1.5V 


Output Load 


See Rgure 1 




7.0V 



Figure 1. AC Test Load Circuit 



ESD 
PROTECTION 



llH 



INPUTS 



IlL^ R 



>- 



Vcc 



I > 



f— o OUTPUTS 

iOL 



Figure 2. input interface Circuit 



Figure 3. Output interface Circuit 
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DATA 
INPUT 



CLOCK 
INPUT 




!♦ ts *- ♦ tH -H 



/ 




3V 

1.5V 

OV 

3V 

1.5V 

OV 



THREE- 
STATE 
CONTROL 



J. 



-tDIS- 



OUTPUT 
THREE- 
STATE 



) 



\ 



tENA 



HIGH IMPEDANCE 



c 



Rgura 8. S«t-Up and Hold TIma 



Figure 9. Threa-Stata Control Timing Diagram 



INPUT 



INPUT 
CLOCK 



OUTPUT 
CLOCK 



PRELOAD 



THREE-STATE 
CONTROL 



OUTPUT 



N/" CONTROL AND "S/" 



•tH- 



y C~ tPW — iy^ 



•tMA 



tDlsU- tENA- 



> 



r 



HIGH IMPEDANCE 




-tD-^ 



y — V 



tDIS 



>-x 



X 



PRELOAD IN DATA 



> 



V 



■*-tENA 
DATAouT 



FIgura 10. Timing Diagram 
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X15 


X14 


X13 


X12 


Xii 


Xio 


X9 


X8 


X7 


X6 


X5 


X4 


X3 


X2 


Xl 


Xo 


SIGNAL 

DIGIT 
VALUE 






-2° 


2-1 


2-2 


2-3 


2^ 


2-5 


2-6 


r' 


2-^ 


2-« 


2-10 


2-11 


2-12 


2-13 


2-14 


2-15 
















X 


Y15 


Y14 


Y13 


Y12 


Y11 


Yio 


Y9 


Y8 


Yr 


Ye 


Y5 


Y4 


Y3 


Y2 


Yi 


Yo 


SIGNAL 

DIGIT 
VALUE 




-2° 


2-1 


r^ 


2-3 


2-^ 


2-5 


2-6 


2-^ 


2-« 


2-9 


2-10 


2-11 


2-12 


2-13 


2-14 


2-15 
















P34 


P33 


P32 


P31 


P30 


P29 


P28 


P27 


P26 


P2S 


P24 


P23 


P22 


P21 


P20 


P19 


Pl8 


P17 


Pl6 


Pl5 


Pl4 


Pl3 


Pl2 


Pl1 


P10 


P9 


P8 


P7 


P6 


P5 


P4 


P3 


P2 


Pi 


PO 


-2" 


23 


22 


2' 


2° 


2-1 


2-2 


2-3 


2^ 


2-5 


2^ 


2-^ 


2-^ 


2-9 


2-10 


2-11 


2-12 


2-13 


2-14 


2-15 


2-16 


2-17 


2-18 


2-19 


2-20 


2-21 


2-22 


2-23 


2-24 


2-25 


2-26 


2-27 


2-28 


2-29 


2-30 



Figure 4. Fractional Two's Complement Notation. 
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P19 


P18 


P17 


Pie 


P15 


P14 


Pl3 


P12 


P11 


Pio 


P9 


P8 


P7 


P6 


P5 
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P3 
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Pi 


Po 


2= 


2l 


2° 
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Figure 5. Fractional Unsigned Magnitude Notation 
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Rgure 6. Integer Two's Complement Notation 
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VALUE 



SIGNAL 



DIGIT 
VALUE 



SIGNAL 

DIGIT 
VALUE 



MSP 



LSP 
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ID 

Integrated Device Technology, Inc. 




16x16 PARALLEL IDT7216L 
CMOS MULTIPLIERS IDT7217L 



FEATURES: 

• 16x16 parallel multiplier with double precision product 

• 20ns clocl^ed multiply time 

• Low power consumption: 120mA 

• Produced with advanced submicron CEMOS™ high 
performance technology 

• IDT721 6L is pin- and function compatible with TRW 
MPY01 6H/K and AMD Am2951 6 

• IDT721 7L requires a single clock with register enables 
making it pin- and function compatible with AMD 
Am29517 

• Configured for easy array expansion 

• User-controlled option for transparent output register 
mode 

• Round control for rounding the MSP 

• Input and output directly TTL-compatible 

• Three-state output 

• Available in plastic and Top Braze, DIP, PLCC, Flatpack 
and Pin Grid Array 

• Military product compliant to MIL-STD-883, Class B 

• Standard Military Drawing #5962-86873 is listed on this 
function for IDT7216 and Standard Military Drawing 
#5962-87686 is listed for this function for IDT7217. 

• Speeds available: Commercial: L20/25/35/45/55/65 

Military: L25/30/40/55/65/75 



DESCRIPTION: 

The IDT7216/IDT7217 are high-speed, low-power 
16 X 16-bit multipliers ideal for fast, real time digital signal 
processing applications. Utilization of a modified Booths 
algorithm and IDT's high-performance, submicron CEMOS 
technology, has achieved speeds comparable to bipolar (20ns 
max.), at 1/10 the power consumption. 

The IDT7216/IDT7217 are ideal for applications requiring 
high-speed multiplication such as fast Fourier transform 
analysis, digital filtering, graphic display systems, speech 
synthesis and recognition and in any system requirement 
where multiplication speeds of a mini/microcomputer are 
inadequate. 

All input registers, as well as LSP and MSP output regis- 
ters, use the same positive edge-triggered D-type flip-flop. In 
the IDT7216, there are independent clocks (CLKX, CLKY, 
CLKM, CLKL) associated with each of these registers. The 
IDT721 7 has o nly a singl e clock input (CLK) and three register 
enables. ENX and EN Y control the two input registers, while 
ENP controls the entire product. 

The IDT7216/ID7721 7 offer additional flexibility with the FA 
control and MSPSEL functions. The FA control formats the 
output for two's complement by shifting the MSP up one bit 
and then repeating the sign bit in the MSB of the LSP. The 



FUNCTIONAL BLOCK DIAGRAMS 

IDT7216 

Xm Xi5-o RND Ym Y15-0/P15-0 
I ii e I I < 

[XREGISTERJ | REGISTER | [YREGISTERJ 



CLKY. 
CLKX- 



^ 



oTlA 



CLK 

ENX 



IDT7217 

Xm X15-0 RND 

I l\ \ I 

I XREGISTERJ I REGISTER | 



MULTIPLIER 
ARRAY 



FA. 

FT- 
CLKM- 
CLKL- 



FORMAT ADJUST 
■USF 



x;-! 



MSPSEL- 



REGISTER 



,'16 



MULTIPLEXER 



OEP. 






PRODUCT 

MSP0UT(P31 - P16) 
CEMOS a a trademark of Integrated Device Technology, Inc. 




PRODUCT 

MSP0UT(P31 -PI6) 2580dn»02 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



MAY 1992 



01 992 Integrated Device Technology, Inc. 
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IDT7216L, IDT7217L 

16 X 16 PARALLEL CMOS MULTIPLIERS 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



DESCRIPTION (Cont'd.) 

MSPSELlow selects the MSP to be available at the product 
output port, while a higK selects the LSP to be available. 
Keeping this pin low will ensure compatibility with the TRW 
MPY016H. 



The IDT7216/IDT7217 multipliers are manufactured in 
compliance with the latest revision of MIL-STD-883, Class B, 
making them ideally suited to applications demanding the 
highest level of performance and reliability. 



PIN CONFIGURATIONS 



IDT7216 



IDT7217 



X4iz: 


1 


64 


Z]X5 


X3[Z 


2 


63 


Z1X6 


X2c: 


3 


62 


ZIX7 


^'^ 


4 


61 


ZIXs 


Xo fzz 


5 


60 


ZIX9 


ObLc: 


6 


59 


Z]Xio 


gt^E 


7 
8 


58 
57 


ZIX11 
ZIX12 


Po. Yo IZ 


g 


56 


Z]X13 


Pi, Y1 d 


10 


55 


ZIX14 


P2.Y2CZ 


11 


54 


Z]X15 


P3, Y3 r- 


12 


53 


ZICLKX 


P4, Y4 CZ 


13 


52 


=3 RND 


P5, Y5 CZ 


14 


51 


=]Xm 


P6. Y6 d 


15 


PS4., S 


Z] Ym 


P7, Y7 d 


16 


Z] Vcc 


P8, Ye d 


17 


& 48 


ZI Vcc 


P9, Y9 d 


18 


C64-1 47 


ZJGND 


Pio, Yio c 


19 


46 


nGND 


P11, Yii cz 


20 


45 


n MSPSEL 


P12, Y12 d 


21 


44 


ZIFT 


Pl3, Y13 d 


22 


43 


ZIFA 


Pl4, Yl4 d 


23 


42 


ZIOEP 


P15, Y15 d 


24 


41 


ZICLKM 


Po, P16 d 


25 


40 


ZI P15, P3I 


P1, Pl7 d 


26 


39 


Z3 Pi 4, P30 


P2, P18 CZ 


27 


38 


Z] P13, P29 


P3, P19 d 


28 


37 


Zl P12, P28 


P4, P20 d 


29 


36 


ZJ P11, P27 


P5, P2I d 


30 


35 


Z2 P10, P26 


Pe, P22 d 


31 


34 


Zl P9, P25 


P7, P23 d 


32 


33 


zn Pa, P24 



XahZ 


1 


64 


ZIX5 


X3d 


2 


63 


Z]X6 


^2[= 


3 


62 


Z1X7 


5^1= 


4 


61 


ZIX8 


Xod 


5 


60 


ZIX9 


DtL[= 


6 


59 


Zl X10 


CLKcr 


7 


58 


ZIX11 


bNY CZ 


8 


57 


ZIX12 


Eo- Xo >= 
Pi, Yi d 


9 


56 


Z]Xl3 


10 


55 


Z1X14 


P2,Y2d 


11 


54 


Z]Xl5 


P3, Y3 d 


12 


53 


ZifeNX 


P4, Y4 I- 


13 


52 


Zl RND 


P5, Y5 CZ 


14 


51 


zixm 


P6, Y6 d 


15 


50 
P64-1 49 


Zl Ym 


P7, Y7 d 


16 


Zl Vcc 


P8. Y8 d 


17 


& 48 


Zl Vcc 


P9, Y9 r- 


18 


C64-1 47 


Zl GND 


P10, Yio ^ 


19 


46 


Z]GND 


P11,Y11 CZ 


20 


45 


Zl MSPSEL 


P12,Y12 d 


21 


44 ZIFT 


Pl3, Y13 d 


22 


43 


Zl FA 


P14, Y14 d 


23 


42 


UOEP 


P15, Y15 d 


24 


41 


I3ENP 


Po, P16 d 


25 


40 


13 Pi5, P31 


P1, Pl7 CZ 


26 


39 


Z] Pl4, P30 


P2, PI8 CZ 


27 


38 


Z] P13, P29 


P3, Pl9 d 


28 


37 


Zl Pi 2, P28 


P4, P20 d 


29 


36 Zl P11, P27 


P5, P2I d 


30 


35 Z2 Pio, P26 


Pe, P22 d 


31 


34 


in Pa P25 


P7, P23 CZ 


32 


33 Zl P8, P24 



64-PIN DIP 
TOP VIEW 



64-PIN DIP 
TOP VIEW 
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IDn216L, IDT7217L 

16 X 16 PARALLEL CMOS MULTIPLIERS 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



PIN CONFIGURATIONS (Cont'd.) 



IDT7216/IDT7217 



11 
10 
09 
08 
07 
06 
05 
04 
03 
02 
01 





NC 


Xl3 


Xl5 


RND 


Ym 


Vcc 


GND 


FT 


O^P 




X11 


Xl2 


X14 


CLKX 
or 
ENX* 


Xm 


Vcc 


GND 


MSP- 
SEC 


FA 


CLKM 
or 


NC 


X9 


Xio 


G68-2 


P30, 
Pl4 


P31, 
Pl5 


X7 


Xb 


P28, 
Pl2 


P29, 
Pl3 


X5 


Xe 


P26, 
P10 


P27. 
P11 


X3 


X4 


P24, 

Pa 


P25. 
P9 


X1 


X2 


P22, 

Pe 


P23, 
P7 


OEL 


Xo 


P20, 
P4 


P21, 
P5 


CLKY 
or 

ENY* 


CLKL 
or 
CLK* 


P18. 
P2 


P19. 
P3 


NC 


Yo. 

Po 


Y2, 
P2 


Y4, 

P4 


Ye. 
Pe 


Ye. 

Pa 


Yio. 

P10 


Y12. 
Pl2 


Y14, 
P14 


Pie, 
Po 


Pl7, 
Pi 


^ 


Y1, 
Pi 


Y3, 
Ps 


Y5. 
P5 


Y7, 
P7 


Y9, 

Pa 


Yii, 
Pii 


Yl3, 
P13 


Y15. 
P15 


NC 





^■'"^'^ A B ( 
Designator 

•Pin designation for IDT7217 



PGA 
TOP VIEW 
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IDT7216L, IDT7217L 

16 X 16 PARALLEL CMOS MULTIPLIERS 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



PIN CONFIGURATIONS (Cont'd.) 

IDT7216 



IDT7217 



S^t 



Pl5, 
Pl4, 
P13, 
P12, 
Pl1, 
Pit). 
P9, 

Ps, 

P7. 

Ps, 
Ps, 

P4, 
P3, 

Pz, 

Pi, 

Po, 



= 1 ±i 

c:2: 
c=3: 

C=4 

c=5: 
ZZ7 



11 

12 

IK 
14: 
15; 



W v 

Soo>»:>?a:oxx:S 

nnnnnnnnnnnnnnnn 

64636261605958575655 545352515049 

_ij II iiiiii II II II II I mini nil [J-. 




17181920 212223242526 272829303132 

uuuuuuuuuuuuuuuu 

_^ ^ _g „ ^ o ^ ^ ^ ^ .J2 ^ .j,^ ^ ,o^ 

«- »- cf or .-- o £ £ (t QL (£ £ ££ OL £ 
Q.£a.Qlila. 



48a Xi2 
:473 Xii 
:46=i Xio 

45=1 X9 

44=1 Xs 

433 X7 

423 Xs 

41=1 Xs 

40=1 X4 

393 Xs 

38=J X2 

37=] X1 

36D Xo 

:35ziDEL 
34=1 CLKL 
333 CLKY 



P15, Psi 
P14, P30 
P13, P29 
Pi 2, P28 
P11, P27 
P10, P26 
P9, P25 
Pa, P24 
P7, P23 
Pe, P22 
Ps, P21 
P4, P20 
P3, Pi 9 
P2, Pi 8 
Pi, P17 
Po, Pi 6 



= 1 ir 

[=2 

[=3 : 

[=4 

[=5 

CZ6 

C7 



Z IU<|_ WZZ g 8 2 SZ Z ^Z^ 

|uj|OllL 2oo>>>-xa:|iij><xx 

nnnnnnnnnnnnnnnn 

64636261 605958575655 545352 51 5049 
u II nil II II II II II nil II II I' 'I 11 




Hliiiiiiiiiiii iiiiiiiiiiiiiiiilr' 

17181920212223242526 272829303132 
UUUUUUUUUUUUUUUU 

«f ^ rf cf ;f o £ £- £ £ £ £ £ xJ-£ £ 
0.0.0.0.0.0. 



483 Xl2 
473 Xl1 
463 Xio 
453 X9 
443 Xs 
433 X7 
423 Xs 
413 Xs 
403 X4 
393 Xa 
383 X2 
373 Xl 
361] Xo_ 
353 OEL 
343 CLK 
333 ENY 



64-LEAD FLATPACK 
TOP VIEW 



64-LEAD FLATPACK 
TOP VIEW 



X13 61 
X14 62 

X15 63 

CLKX64 
RND65 

XM66 

Ym67 
VCC68 

Vcc 

GND 

GND 

MSPSEL 

FT 

FA 



CLI 



CEP 

IKM 

NC 



IDT7216 



z^^^^^^'^^^i 




10111213141516 171819 20 212223 24 2526 



n m (Nl CM CM CMcj CMSmCM cmcmt- t- ,- T-y 
Q.q: 0.0.0.00. O^LO-qZO. Q.Q.O.O.Z 
irf-^ of cvT T-- (Joj- oTiC or ut;f £^ ^;rP^ 

££ d: ol £ dP- '^ °- o-'^ °- '^ '^ '^ 



43 NC 

42 P0,Y0 
41 Pl,Yl 
40 P2,Y2 
39 P3,Y3 
38 P4,Y4 
37 P5,Y5 
36 P6,Y6 
35 P7,Y7 
34 P8,Y8 
33 P9,Y9 
32 PlO,YlO 
31 P11,Y11 
30 Pl2,Yl2 
29 P13,Y13 
28 Pl4,Yl4 
27 Pl5,Yl5 



IDT7217 



O 2i^2o)coh~u)in * CO 

z xxxxxx5<xxx : 




10111213141516 17181920 2122 23 2425 26 
rr S g> S t- S JO ; 



CO eo •- o <j) 00 



cTjx- CM--' (ncmcmcm cmcvjcmco ^t- i-S-i; 
Q.Q- Q.Q. Q.Q.O.Q. 0.0.0.0. 0.0. 0.0.^ 
lo"^" cf cnT r-- o" maS r-" to" m" t" co"c\r ^"o" 
qIdI £(1 ££0-0-0-0.0.0. Q.Q. Q.Q. 



43 NC 

42 Po, YO 

41 P1,Y1 

40 P2,Y2 

39 P3, Y3 

38 P4, Y4 

37 P5, Y5 

36 P6, Ye 

35 P7,Y7 

34 Pe, Ye 

33 P9, Y9 

32 P10, Y10 

31 P11, Yl1 

30 P12, Y12 

29 Pl3, Yl3 

28 P14, Y14 

27 P15, Y15 



PLCC 
TOP VIEW 



PLCC 
TOP VIEW 
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IDT7216L, IDT7217L 

16 X 16 PARALLEL CMOS MULTIPLIERS 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



PIN DESCRIPTIONS 



Pin Name 


I/O 


Description 


X0-X15 


1 


Data Inputs 


Y0-Y15' 
P0-P15 


I/O 


Y0-Y15 are data inputs 

Po- Pisare LSP register output, enabled when OEL = 


P16-P31 





Data Output (LSP or MSP) 


OEL 


1 


Output enable control for LSP (least significant product). When low enables Po- Pis. When high Po- Pis 
tri stated. 


CEP 


1 


Output enable control for MSP (most significant product). When low enables Pie- Pai. When high Pie- 
P31 tri stated. 


Xm.Ym 


1 


Mode control for each data word. Low designates unsigned data input and high designates two's 
complement. 


RND 


1 


"Round" control for rounding of MSP. When high, 1 is added to the most significant bit of LSP. This 
signal is affected by the state of FA pin. When FA = 1 and RND = 1 , 1 is added to the 2''^^ bit (Pis). When 
RND = 1 and FA = 0, 1 is added to the 2'^^ bit (Pi4). The RND input is registered. It is clocked on the 
rising edge of the logical OR of CLKX and CLKY in the 721 6 and on the rising edge of CLK in the 721 7. 
Rounding always occurs in the positive direction which may introduce a systematic bias. 


MSPSEL 


1 


When low, MSP is output on Pie- Pai lines. When high, LSP is output on P16- Pai. 


FA 


1 


Format adjust control. When high, a full 32 bit product is selected. When low, a left shifted 31 bit product 
is selected with the sign bit replicated in the LSP. FA is normally high, except for certain fractional two's 
complement applications (see multiplier input / output formats). 


FT 


1 


Flow through control. When high, both MSP and LSP registers are by-passed. 


CLK 


1 


7217 X, Y, RND, LSP and MSP register clock input. 


CLKX 


1 


721 6 X register clock input. Also clocks RND register. 


CLKY 


1 


7216 Y register clock input. Also clocks RND register. 


CLKL 


1 


721 6 LSP register clock input. 


CLKM 


1 


7216 MSP register clock input. 


ENX 


1 


7217 X register clock enable. Also enables RND register clock. 


ENY 


1 


7217 Y register clock enable. Also enables RND register clock. 



ABSOLUTE MAXIMUM RATINGS<^^ 



Symbol 


Rating 


Commercial 


Military 


Unit 


Vcc 


Power Supply 
Voltage 


-0.5 to +7.0 


-0.5 to +7.0 


V 


Vterm 


Terminal Voltage 
with Respect to 
GND 


Vcc + 0.5 


Vcc + 0.5 


V 


Ta 


Operating 
Temperature 


to +70 


-55 to +125 


°C 


Tbias 


Temperature 
Under Bias 


-55 to +125 


-65 to +135 


°c 


TSTG 


Storage 
Temperature 


-55 to +125 


-65 to +150 


°c 


lOUT 


DC Output 
Current 


50 


50 


mA 



NOTE: 258atbioi 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 



CAPACITANCE (Ta = +25''C, f = 1 .0 MHz) 



Symbol 


Parameter<^) 


Conditions 


Max. 


Unit 


CIN 


Input Capacitance 


ViN = ov 


10 


pF 


COUT 


Output Capacitance 


VOUT=0V 


12 


PF 



NOTE: 2580tbl04 

1 . This parameter Is measured at characterization and not tested. 
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IDT7216L, IDT7217L 

16 X 16 PARALLEL CMOS MULTIPLIERS 




MILITARY AND COMMERCIAL TEMPERATURE RANGES 


DC ELECTRICAL CHARACTERISTICS 

(Commercial: Vco = 5.0V ± 1 0%, Ta = 0°C to +70°C; Military: Vcc= 5V ± 1 0%, Ta = -55°C to +1 25°C) 


Symbol 


Parameter 


Test Conditions^) 


Commercial 


Military 


Unit 


MIn. 


Typ.(i) 


Max. 


MIn. 


Typ.(i) 


Max. 


VlH 


Input High Voltage 


Guaranteed Logic High Level 


2.0 


■ — 


— 


2.0 


— 


— 


V 


VIL 


Input Low VoltagG 


Guaranteed Logic Low Level 


— 


■ — 


0.8 


— 


— 


0.8 


V 


IlLlI 


Input Leakage Current 


Vcc B Max., ViN B to vcc 


— 


— 


10 


— 


— 


10 


^A 


|lLO| 


Output Leakage Current 


Vco = Max., UE = 2.0V 
VouT = to vcc 


— 


— 


10 


— 


— 


10 


^A 


Ice 


Operating Power Supply Current 


Vcc B Max., Outputs Disabled 
f = 10MHz(2) 


— 


40 


80 


— 


40 


100 


mA 


ICCQI 


Quiescent Power Supply Current 


VlN^VlH, VlNSVlL 


— 


20 


40 


— 


20 


50 


mA 


ICCQ2 


Quiescent Power Supply Current 


VlN^ Vcc- 0.2V, VlN^ 0.2V 


— 


4 


20 


— 


4 


25 


mA 


ICC/f(2'3) 


Increase in Power Supply 
Current 


Vcc = Max., Outputs Disabled 


— 


— 


4 


— . 


— 


6 


mA/ 
MHz 


VOH 


Output HIGH Voltage 


Vcc = Min.,ICH = -2.0mA 


2.4 


— 


— 


2.4 


— 


— 


V 


VolW 


Output LOW Voltage 


Vcc = Min., IOL=8mA 


— 


— 


0.4 


— 


— 


0.4 


V 


los 


Output Short Circuit Current 


Vcc B Max., Vo = GND 


-20 


— 


-120 


-20 


— 


-120 


mA 



NOTES: 2580 tbi 

1. Typical implies Vcc - 5V and Ta - +25°C. 

2. Ice is measured at 10MHz and Vin - to 3V. For frequencies greater than 10MHz, the foilowing equation is used for the commercial range: 

Ice = 80+ 4(f-10)mA; for the military range, loc = 100 + 6(f-10). f = operating frequency in MHz, f = 1/tMuc for IDT7216 and f = 1/tMO for iDT7217. 

3. For frequencies greater than 10MHz, guaranteed by design, not production tested. 

4. lOL " 4mA for tMc>65ns. 
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AC ELECTRICAL CHARACTERISTICS COMMERCIAL (Vcc = 5V ± i o%, Ta = 0° to +70»C) 


Symbol 


Parameter 


7216L20 
7217L20 


7216L25 
7217L25 


7216L35 
7217L35 


Unit 


MIn. 


Max. 


MIn. 


Max. 


MIn. 


Max. 


tMUC 


Unclocked Multiply Time(^) 


2 


30 


2 


38 


2 


55 


ns 


tMC 


Clocked Multiply TimeW 


2 


20 


2 


25 


2 


35 


ns 


ts 


X, Y, RND Set-up Time 


11 


— 


12 


— 


12 


— 


ns 


tH 


X, Y, RND Hold Time 


1 


— 


2 


— 


3 


— 


ns 


tPWH 


Clock Pulse Width High 


9 


— 


10 


— 


10 


— 


ns 


tPWL 


Clock Pulse Width Low 


9 


— 


10 


— 


10 


— 


ns 


tPDSEL 


MSPSEL to Product Out'-*) 


2 


18 


2 


20 


2 


25 


ns 


tPDP 


Output Clock to PW 


2 


18 


2 


20 


2 


25 


ns 


tPDY 


Output Clock to yC) 


2 


18 


2 


20 


2 


25 


ns 


tENA 


3-State Enable Time 


— 


18 


— 


20 


— 


25 


ns 


tDIS 


3-State Enable Time(2) 


— 


18 


— 


20 


— 


22 


ns 


ts 


Clock Enable Set-up Time (IDT7217 only) 


10 


— 


10 


. — 


10 


— 


ns 


tH 


Clock Enable Hold Time (IDT7217 only) 





— 


2 


— 


3 


— 


ns 


tHCL 


Clock Low Hold Time CLKXY Relative to CLKML 
(IDT7216onlv)(i-3) 





— 





— 





— 


ns 




Symbol 


Parameter 


7216L45 
7217L45 


7216L55 
7217L55 


7216L65 
7217L65 


Unit 


MIn. 


Max. 


MIn. 


Max. 


MIn. 


Max. 


tMUC 


Unclocked Multiply Time*'*) 


2 


65 


2 


75 


2 


85 


ns 


tMC 


Clocked Multiply Time^*) 


2 


45 


2 


55 


2 


65 


ns 


ts 


X, Y, RND Set-up Time 


15 


— 


20 


— 


20 


— 


ns 


tH 


X, Y, RND Hold Time 


3 


— 


3 


— 


3 


— 


ns 


tPWH 


Clock Pulse Width High 


15 


— 


15 





15 


■ — 


ns 


tPWL 


Clock Pulse Width Low 


15 


— 


20 


— 


20 


— 


ns 


tPDSEL 


MSPSEL to Product Outl4) 


2 


25 


2 


25 


2 


30 


ns 


tPDP 


Output Clock to Pt'*) 


2 


25 


2 


30 


2 


30 


ns 


tPDY 


Output Clock to Y(4) 


2 


25 


2 


30 


2 


30 


ns 


tENA 


3-State Enable Time 


— 


25 


— 


30 


— 


35 


ns 


tDIS 


3-State Enable Time(2) 


— 


22 


— 


25 


— 


25 


ns 


ts 


Clock Enable Set-up Time (IDT7217 only) 


10 


— 


10 


— 


10 


— 


ns 


tH 


Clock Enable Hold Time (IDT7217 only) 


3 


— 


3 


— 


3 


— 


ns 


tHCL 


Clock Low Hold Time CLKXY Relative to CLKML 
(IDT7216onlv)(i'3) 





— 





— 





— 


ns 



NOTES: zsaotbioe 

1 . To ensure that the correct product is entered in the output registers, new data may not be entered into the registers before the output registers have been 
clocked. 

2. Transition is measured ±500mV from steady state voltage. 

3. Guaranteed by design, not production tested. 

4. Minimum propagation delay times are guaranteed, not production tested. 
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AC ELECTRICAL CHARACTERISTICS MILITARY (Vcc = 5V ± 1 0%, Ta = -55< 


tO+12J 


i^C) 






Symbol 


Parameter 


7216L25 
7217L25 


7216L30 
7217L30 


7216L40 
7217L40 


Unit 


MIn. 


Max. 


MIn. 


Max. 


MIn. 


Max. 


tMUC 


Unclocked Multiply TimeW 


2 


38 


2 


43 


2 


60 


ns 


tMC 


Clocked Multiply TimeC*) 


2 


25 


2 


30 


2 


40 


ns 


ts 


X. Y. RND Set-up Time 


12 


— 


12 


— 


15 


— 


ns 


tH 


X, Y, RND Hold Time 


2 


— 


2 


— 


3 


— 


ns 


tPWH 


Clock Pulse Width High 


10 


— 


10 


— 


15 


— 


ns 


tPWL 


Clock Pulse Width Low 


10 


— 


10 


— 


15 


— 


ns 


tPDSEL 


MSPSEL to Product OutW 


2 


20 


2 


20 


2 


25 


ns 


tPDP 


Output Clock to pC*) 


2 


20 


2 


20 


2 


25 


ns 


tPDY 


Output Clock to YW 


2 


20 


2 


20 


2 


25 


ns 


tENA 


3-State Enable Time 


— 


20 


— 


20 


■ — 


25 


ns 


tDIS 


3-State Enable Time(2) 


— 


22 


— 


22 


— 


25 


ns 


ts 


Clock Enable Set-up Time (IDT7217 only) 


10 


.— 


10 


— 


12 


— 


ns 


tH 


Clock Enable Hold Time (IDT721 7 only) 


2 


• — 


2 


— 


3 


— 


ns 


tHCL, 


Clock Low Hold Time CLKXY Relative to CLKML 
(IDT7216only)(i'3) 





— ■ 





— 





— 


ns 



Symbol 


Parameter 


7216L55 
7217L55 


7216L65 
7217L65 


7216L75 
7217L75 


Unit 


MIn. 


Max. 


MIn. 


Max. 


MIn. 


Max. 


tMUC 


Unclocked Multiply TimeW 


2 


75 


2 


85 


2 


. 95 


ns 


tMC 


Clocked Multiply Time^") 


2 


55 


2 


65, 


2 


75 


ns 


ts 


X.Y. RND Set-up Time 


20 


— 


25 


— 


25 


— . 


ns 


tH 


X, Y, RND Hold Time 


3 


— . 


3 


— 


3 


■ — 


ns 


tPWH 


Clock Pulse Width High 


15 


— 


15 


— . 


15 


— 


ns 


tPWL 


Clock Pulse Width Low 


15 


— 


15 


,— 


15 


— 


ns 


tPDSEL 


MSPSEL to Product Outi"' 


2 


30 


2 


35 


2 


35 


ns 


tPDP' 


Output Clock to PW 


2 


30 


2 


30 


2 , 


35 


ns 


tPDY 


Output Clock to YW 


2 


30 


2 


30 


2 


35 


ns 


tENA 


3-State Enable Time 


— 


25 


— 


35 


; — ■ 


40 


ns 


tDIS 


3-State Enable Time(2) 


— 


25 


— 


25 


— ■ 


25 


ns 


ts 


Clock Enable Set-up Time (IDT7217 only) 


15 


— . 


15 


— 


15 


— 


ns 


tH 


Clock Enable Hold Time (IDT721 7 only) 


3 


— ■ 


3 


— 


3 


— 


ns 


tHCL 


Clock Low Hold Time CLKXY Relative to CLKML 
(IDT7216only)(i'3) 





— ■ 





— 





— 


ns 



NOTES: 2S8otbio7 

1 . To ensure that the correct product is entered In the output registers, new data may not be entered Into the registers before the output registers have been 
clocked. 

2. Transition is measured ±500mV from steady state voltage. 

3. Guaranteed by design, not production tested. 

4. Minimum propagation delay times are guaranteed, not production tested. 
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Figure 4. IDT721 6 Timing Diagram 
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Figure 5. IDT7217 Timing Diagram 
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Figure 6. Fractional Two's Complement Notation 
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Figure 7. Fractional Unsigned Magnitude Notation 
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Figure 8. Fractional Mixed Mode Notation 
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Figure 9. Integer Two's Complement Notation 

* In this format an overflow occurs In the attempted multiplication of the two's complement number 1 ,000 ... with 1 ,000.0 yielding an erroneous 
product of -1 In the fraction case and -2 In the integer case. 
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Rgure 10. Integer Unsigned Magnitude Notation 
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Figure 11. Integer Mixed Mode Notation 
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Figure 1. AC Test Load Circuit 



AC TEST CONDITIONS 



Input Pulse Levels 
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See Rgure 1 
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DEFINITIONS: 2e 

Cl = Load capacitance: includes jig and probe capacitance. 
Rt = Termination resistance: should be equal to Zout of the Pulse 
Generator. 
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Figure 2. Input interface Circuit 



Figure 3. Output Interface Circuit 
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Integrated Device Technology, Inc. 




16-BIT CMOS IDT7381 
CASCADABLE ALU IDT7383 



FEATURES: 

• High-performance 1 6-bit Arithmetic Logic Unit (ALU) 

• 20ns to 55ns clocked ALU operations 

• Ideal for radar, sonar or image processing applications 

• IDT7381: 

— 54/74S381 instruction set (8 functions) 

— Replaces Gould S614381 or Logic Devices L4C381 

— Cascadable with or without carry look-ahead 

• IDT7383: 

— 32 advanced ALU functions 

— Cascadable without carry look-ahead 

• Pipeline or flow-through modes 

• Internal feedback path for accumulation 

• Three-state outputs 

• TTL-compatible 

• Produced with advanced submicron CEMOS™ high- 
performance technology 

• Available in 68-lead PGA, 68-pin surface mount PLOC 
and 68 pin fine-pitch Flatpack (7383 only) 

• Military product compliant to MIL-STD-883, Class B 

• Speeds available: 
Commercial: L20/25/30/40/55 
Military: L25/30/35/45/65 



DESCRIPTION: 

The IDT7381 and IDT7383 are high-speed cascadable 
Arithmetic Logic Unit (ALUs). Both three-bus devices have 
two input registers, ultra-fast 16-bit ALUs and 16-bit output 
registers. With IDT's high-performance CEMOS technology, 
the IDT7381/7383 can do arithmetic or logic operations in 
20ns. The IDT7381 functionally replaces four 54/74S381 
four-bit ALUs in a 68-pin package. 

The two input operands, A and B, can be clocked or fed 
through for flexible pipelining. The F output can also be set 
into clocked or flow-through mode. An output enable is 
provided for three-state control of the output port on a bus. 

The IDT7381 has three function pins to select 1 of 8 
arithmetic or logic operations. The two R and S selection pins 
determine whether A, B, F or are fed into the ALU . This ALU 
has carry-out, propagate and generate outputs for cascading 
using carry look-ahead. 

The IDT7383 has five function pins to select 1 of 32 
arithmetic or logic operations. This ALU has a carry-out pin for 
cascading. 

The IDT7381 and IDT7383 are available in 68-pin PLCC or 
PGA packages. Military grade product is manufactured in 
compliant with the latest revision of MIL-STD-883, Class B, for 
high reliability systems. 
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PIN DESCRIPTIONS 

IDT7381 AND IDT7383 PIN DESCRIPTION 



Pin Name 


I/O 


Description 


A0-A15 


1 


Sixteen-bit data input port. 


B0-B15 


1 


Sixteen-bit data input port. 


ENA 


1 


Register enable for tlie A input port; active low pin. 


ENB 


1 


Register enable for ttie B input port; active low pin. 


FTAB 


1 


Flow-tlirough control pin. Wlien this pin is hiigh, botti register A and B are transparent. 


F0-F15 





Sixteen-bit data output port. 


ENF 


1 


Register enable for the F output port; active low pin. 


FTF 


1 


Flow-through control pin. When this pin is high, the F register is transparent. 


CLK 


1 


Clock input. 


SE 


1 


Output enable control pin. When this pin is high, the output port F is in a high impedance state. When low, the output 
port F is active. 


Co 


1 


Carry input. This pin receives arithmetic carries from less significant ALU components in a cascade 
configuration. 


C16 





Carry output. This pin produces arithmetic carries to more significant ALU components in a cascaded 
configuration. 


OVF 





This pin indicates a two's complement arithmetic overflow, when high. 


Z 





This pin indicates a zero output result, when high. 


Vcc 




Power supply pin, 5V. 


GND 




Ground pin, OV. There are two ground pins on the IDT7383. 



IDT7381 PINS 



Pin Name 


I/O 


Description 


RSo - RS1 


1 


Two control pins used to select input operands for the R and S multiplexers. 


I0-I2 


1 


Three control pins to select the ALU function performed. 


F 





Indicates the carry propagate output state to the ALU. 


G 





Indicates the carry generate output state to the ALU. 



IDT7383 PINS 



Pin Name 


I/O 


Description 


I0-I4 


1 


Five control pins to select the ALU function performed. 


N 





The sign bit of an ALU operation. 



IDT7381 R AND S MUX TABLE 



RS1 RSo 


RMux 


SMux 





A 


F 


1 


A 





1 





B 


1 1 


A 


B 



IDT7381 ALU FUNCTION TABLE 


I2 ii lo 


Function 





F = 


1 


F = R + S + Co 


1 


F = R + S + Co 


1 1 


F = R + S + Co 


1 


F = R xor S 


1 1 


F = RorS 


1 1 


F = R and S 


1 1 1 


F = alirs 
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IDT7383 ALU FUNCTION TABLE 


l4 l3 l2 ll lO 


Function 





F = A + B + Co 


1 


F = AorB 


10 


F = A + B + Co 


11 


F = S + B + Co 


1 


F = A + Co 


10 1 


F = SorF 


110 


F = A - 1 + Co 


11 1 


F = S'+Co 


10 


F = A + F + Co 


10 1 


F = AorF 


10 10 


F = A + F+Co 


1 1 1 


F = A+F + Co 


110 


F = F + B + Co 


1 1 1 


F = ^orB 


1 1 10 


F = F + B+Co 


1111 


F = F+B + Co 


10 


F = AxorB 


10 1 


F = AandB 


10 10 


F=AandB 


10 11 


F = A xnor B 


1 10 


F = AxorF 


10 10 1 


F = AandF 


10 11 


F = 7fandF 


10 111 


F = all 1 's + Co 


110 


F = B + Co 


110 1 


F = AandB 


11 1 


F = B+Co 


110 11 


F = B - 1 + Co 


1 1 10 


F = F + Co 


1110 1 


F = AorB 


1111 


F = F - 1 + Co 


1 11 1 1 


F = F + Co 



ABSOLUTE MAXIMUM 


RATINGS^^^ 




Symbol 


Rating 


Com'l. 


MIL 


Unit 


Vterm 


Terminal Voltage 
with Respect 
to Ground 


-0.5 to 
Vcc + 0.5 


-0.5 to 
Vcc + 0.5 


V 


Vcc 


Power Supply 
Voltage 


-0.5 to +7.0 


-0.5 to +7.0 


V 


lA 


Operating 
Temperature 


to +70 


-5510+125 


°c 


Tbias 


Temperature 
Under Bias 


-5510+125 


-65 to +135 


°c 


TSTG 


Storage 
Temperature 


-55 to +125 


-65 to +150 


°c 


Pt 


Power Dissipation 


1.0 


1.0 


w 


lour 


DC Output Current 


50 


50 


mA 



NOTE: 2525tbl07 

1. stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. Under no 
circumstances should an input of an I/O Pin be greater than Vcc + 0.5V. 



CAPACITANCE (Ta = +25''C, f = 1 .OMHz) 



Symbol 


Parameter*^^ 


Conditions 


Typ. 


Unit 


CiN 


Input Capacitance 


VlN=0V 


10 


PF 


COUT 


Output Capacitance 


VOUT=.OV 


12 


PF 



NOTE: 2525tbl09 

1 . This parameter is sampled at initial characterization and is not production 
tested. 
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DC ELECTRICAL CHARACTERISTICS 

Commercial: Ta = 0°C to +70»C, Vcc = 5.0V + 5%; Military: Ta = -55°C to +125*C, Vcc = 5.0V ±10% 


Symbol 


Parameter 


Test Conditions'^' 


IVIin. 


Typ/2) 


Max. 


Unit 


VlH 


Input HIGH Level 


Guaranteed Logic HIGH Level 


2.0 


— 


— 


V 


ViL 


Input LOW Level 


Guaranteed Logic LOW Level 


— 


— 


0.8 


V 


llH 


Input HIGH Current 


Vcc= Max., ViNo 2.7V 


— 


— 


10 


mA 


IlL 


Input LOW Current 


Vcc=Max., ViN = 0.5V 


— 


— 


-10 


HA 


losl^) 


Short Circuit Current 


Vcc = Max.. VouT = GND 


-20 


— 


-100 


mA 


loz 


Off State (High Impedance) 
Output Current 


Vcc = Max. 


Vo = 0.5V 


— 


-0.1 


-20 


HA 


Vo = 2.7V 


— 


-0.1 


20 


VOH 


Output HIGH Voltage 


Vcc=Min. 
ViN = ViHorViL 


lOH =-4mA 


2.4 






V 


Vol 


Output LOW Voltage 


Vcc=Min. 
ViN = ViHorViL 


IOL = 4mAMIL 


" 


" 


0.5 


V 


IOL=8mACOM'L. 



NOTES: 

1 . For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at Vcc = 5.0V, +25°C ambient and maximum loading. 

3. Not more than one output should be shorted at one time. Duration of the short circuit test should not exceed one second. 



POWER SUPPLY CHARACTERISTICS 

Commercial: Ta ■= O^C to +70°C, Vcc = 5.0V ± 5%; Military: Ta = -55°C to +125°C, Vcc = 5.0V ± 1 0% 



Symbol 


Parameter 


Test Conditions'^) 


iVIin. 


Typ.(2) 


iVIax. 


Unit 


ICCQC 


Quiescent Power Supply Current 


Vcc = Max. 
ViN =0V or Vcc 


COM'L. 


— 


2 


10 


mA 


MIL 


— 


2 


15 


Iccqt(3) 


Quiescent Power Supply Current 
TTL Inputs HIGH 


Vcc = Max. 
VlN = 3.4V 


COM'L. 


— 


0.5 


2 


mA 


MIL. 


— 


0.5 


2.5 


ICCD1 


Dynamic Power Supply Current 


Mode: FTAB = FTF = 1 
Vcc = Max. 
Outputs Disabled 
fi = 10MHz 
50% Duty Cycle 
ViL = OV, ViH = Vcc 


COM'L. 


— 


10 


35 


mA 


MIL. 


" 


10 


55 


ICCD2 


Dynamic Power Supply Current 


Mode: FTAB = FTF = 1 
Vcc = Max. 
Outputs Disabled 
fi = 20MHz 
50% Duty Cycle 
ViL = OV, ViH = Vcc 


COM'L. 


i—- 


30 


60 


mA 


MIL. 




30 


80 



NOTES: 

1 . For conditions shown as Max. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at Vcc = 5.0V, +25''C ambient. 

3. Per TTL driven input (Vin = 3.4V); all other Inputs at Vcc or GND. 

4. This parameter is not directly testable, but is derived for use in Total Power Supply calculations. 

5. Values for these conditions are examples of the Ice formula. These limits are guaranteed but not tested. 

6. IC = IqUIESCENT + llNPUTS + IDYNAMIC 

Ic = Ice + Alec DhNt + IccD (fcp/2 + fiNi) 

Ice = Quiescent Current 

Alee = Power Supply Current for a TTL High input (Vin = 3.4V) 

Oh = Duty Cycle for TTL Inputs High 

Nt- Number of TTL Inputs at DH 

IccD = Dynamic Current Caused by an Output Transition Pair (HLH or LHL) 

fcp = Clock Frequency for Register Devices (Zero for Non-Register Devices) 

fi = Input Frequency 

Ni » Number of Inputs at fi 

All currents are in milliamps and all frequencies are in megahertz. 
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— COMMERCIAL (Vcc = 


5V±5%,TA 


= 0°C to +70°C) 






Maximum Combinational Propagation Delays 


From input 


iDT7381L20 
iDT7383L20 


IDT7381L25 
IDT7383L25 


iDT7381L30 
iDT7383L30 


Unit 


FO-15 


P.G.N 


Z,OVF 


Cl6 


FO-15 


P,G,N 


Z,OVF 


Cl6 


FO-15 


P.G.N 


Z.OVF 


Cl6 


FTAB = 0, FTF = 


CLK 


11 


20 


20 


20 


13 


22 


26 


22 


20 


28 


30 


28 


ns 


Co 


— 


— 


14 


14 


— 


— 


16 


16 


— 


— 


20 


20 


ns 


lo-4, RSo, RSi 


— 


18 


20 


18 


— 


22 


22 


22 


— 


28 


28 


28 


ns 


FTAB = 0, FTF = 1 


CLK 


20 


20 


20 


20 


27 


22 


26 


22 


33 


28 


30 


28 


ns 


Co 


18 


— 


14 


14 


22 


— 


16 


16 


28 


— 


20 


20 


ns 


lo-4, RSo, RS1 (1) 


20 


18 


20 


18 


22 


22 


22 


22 


28 


28 


28 


28 


ns 


FTAB = 1, FTF = 


Ao-Ai5, Bo-Bi5 


— 


16 


20 


17 


— 


18 


25 


22 


— 


24 


30 


28 


ns 


CLK 


11 


— 


— 


— 


13 


— 


— 


— 


19 


— 


— 


— 


ns 


Co 


— 


■ — 


14 


14 


— 


— 


16 


16 


— 


— 


20 


20 


ns 


lo-4, RSo, RSi (1) 


— 


18 


20 


18 


— 


22 


22 


22 


— 


28 


28 


28 


ns 


FTAB = 1, FTF = 1 


Ao-Ai5, Bo-Bi5 


20 


16 


20 


17 


26 


18 


25 


22 


32 


24 


30 


28 


ns 


Co 


18 


— 


14 


14 


22 


— 


16 


16 


28 


— 


20 


20 


ns 


lo^, RSo, RSi (1) 


20 


18 


20 


18 


22 


22 


22 


22 


28 


28 


28 


28 


ns 



NOTE: 

1 . Minimum propagation delays are guaranteed to be greater than or equal to 3ns although not production tested. 



I\^axlmum Combinational Propagation Delays 


From Input 


iDT7381L40 
IDT7383L40 


IDT7381L55 
IDT7383L55 


Unit 


FO-15 


F.S.N 


Z,OVF 


Cl6 


FO-15 


F.S.N 


Z,OVF 


CIS 


FTAB = 0, FTF = 


CLK 


26 


30 


44 


32 


32 


38 


53 


36 


ns 


Co 


— 


— 


28 


20 


— 


— 


34 


22 


ns 


lo-4, RSo, RSi 


— 


32 


34 


35 


— 


42 


42 


42 


ns 


FTAB = 0, FTF = 1 


CLK 


46 


30 


44 


32 


56 


38 


53 


36 


ns 


Co 


30 


— 


28 


20 


37 


— 


34 


22 


ns 


lo-4, RSo, RSi (1) 


40 


32 


34 


35 


55 


42 


42 


42 


ns 


FTAB = 1, FTF = | 


Ao-Ai5, Bo-Bi5 


— 


30 


40 


32 


— 


36 


46 


37 


ns 


CLK 


26 


— 


— 


— 


32 


— 


— 


— 


ns 


Co 


— 


— 


28 


20 


— 


— 


34 


22 


ns 


lo^, RSo, RS1 (1) 


— 


32 


34 


35 


— 


42 


42 


42 


ns 


FTAB = 1, FTF = 1 


Ao-Ai5, Bo-Bi5 


40 


30 


40 


32 


55 


36 


46 


37 


ns 


Co 


30 


— 


28 


20 


37 


— 


34 


22 


ns 


lo-4, RSo. RSi (1) 


40 


32 


34 


35 


55 


42 


42 


42 


ns 



NOTE: 

1 . Minimum propagation delays are guaranteed to be greater than or equal to 3ns although not production tested. 
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AC ELECTRICAL CHARACTERISTICS - 


■ COMMERCIAL (Vcc 


= 5V ± 5%, Ta = 0»C to +70»C) - (Cont'd.) 


Minimum Set-up and Hold Times Relative to Clock (CLK) 


Input 


iDT7381L20 
iDT7383L20 


IDT7381L25 
IDT7383L25 


IDT7381L30 
iDT7383L30 


1017381 L40 
iDT7383L40 


IDT7381L55 
IDT7383L55 


Unit 


Set-up 


Hold 


Set-up 


Hold 


Set-up 


Hold 


Set-up 


Hold 


Set-up 


Hold 


FrAB = 0,FTF = X 


A0-A15, B0-B15 


5 





6 





6 





6 





8 





ns 


Co (2) 


12 





16 





16 





16 





21 





ns 


10-4, RSo, RS1 (1) (2) 


15 





24 





29 





32 





44 





ns 


&iK eivJb, Ei^f^ 


5 





6 





6 





6 





8 





ns 


FTAB = 1,FTF = 


A0-A15, Bo-Bis 


14 





16 





25 





28 





35 





ns 


Co 


12 





16 





16 





16 





21 





ns 


lo-^. RSo, RS1 (1) 


15 





24 





29 





32 





44 





ns 


ENF 


5 





6 





6 





6 





8 





ns 



Minimum Ciocic Cycle Times and Pulse Wldtiis 


Parameter 


IDT7381L20 
IDT7383L20 


iDT7381L25 
IDT7383L25 


iDT7381L30 
IDT7383L30 


IDT7381L40 
IDT7383L40 


iDT7381L55 
IDT7383L55 


Unit 


Clock LOW Time 


5 


6 


8 


10 


14 


ns 


Clock HIGH Time 


5 


6 


8 


10 


14 


ns 


Clock Period 


18 


20 


25 


34 


43 


ns 



Maximum Output Enable/Disable Times 


Parameter 


IDT7381L20 
IDT7383L20 


iDT7381L25 
IDT7383L25 


IDT7381L30 
IDT7383L30 


IDT7381L40 
IDT7383L40 


iDT7381L55 
IDT7383L55 


Unit 


Enable Time 


8 


10 


15 


18 


20 


ns 


Disable Time 


8 


10 


15 


18 


20 


ns 



NOTES: 

1 . For IDT7381 , pins lo - iz, RSo, RSi apply. For 1DT7383, pins lo - U apply. 

2. Only for FTF - 0. 
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AC ELECTRICAL CHARACTERISTICS — MILITARY (Vcc = 5V ±10%, 


TA = -55°C to + 


125°C 






Maximum Combinational Propagation Delays | 


From input 


IDT7381L25 
iDT7383L25 


IDT7381L30 
IDT7383L30 


IDT7381L35 
IDT7383L35 


Unit 


FO-15 


P,G,N 


Z.OVF 


C16 


Fo-is 


P.G.N 


Z.OVF 


Cl6 


FO-15 


P.G.N 


Z.OVF 


Cl6 


FTAB=0, FTF = | 


CLK 


14 


24 


24 


24 


26 


28 


34 


28 


27 


32 


45 


32 


ns 


Co 


— 


— 


18 


18 


— 


— 


22 


22 


— 


— 


30 


23 


ns 


lo-4, RSo, RS1 0) 


— 


22 


24 


22 


— 


28 


28 


28 


— 


34 


34 


34 


ns 


FTAB = 0, FTF = 1 


CLK 


25 


24 


24 


24 


34 


28 


34 


28 


45 


32 


40 


32 


ns 


Co 


21 


— 


18 


18 


26 


: — 


22 


22 


30 


— 


30 


23 


ns 


lo-4, RSo, RS1 (1) 


25 


22 


24 


22 


30 


28 


28 


28 


40 


34 


34 


34 


ns 


FTAB = 1, FTF =0 


Ao-Ai5, Bo-Bi5 


— 


20 


25 


22 


— 


28 


28 


28 


— 


30 


35 


32 


ns 


CLK 


14 


— 


— 


— 


26 


— 


— 


— 


27 


— 


— 


— 


ns 


Co 


— 


— 


18 


18 


— 


— 


22 


22 


— ■ 


— 


30 


23 


ns 


lo-4, RSo, RS1 (1) 


— 


22 


24 


22 


— 


28 


28 


28 


— 


34 


34 


34 


ns 


FTAB = 1, FTF = 1 


Ao-Ai5, Bo-Bi5 


25 


22 


25 


22 


30 


28 


28 


28 


40 


30 


30 


32 


ns 


Co 


21 


— 


18 


18 


26 


— 


22 


22 


30 


— 


30 


23 


ns 


lo-4, RSo, RS1 (1) 


25 


22 


24 


22 


30 


28 


28 


28 


40 


34 


34 


34 


ns 



NOTE: 

1 . Minimum propagation delays are guaranteed to be greater than or equal to 3ns although not production tested. 



Maximum Combinational Propagation Delays 


From Input 


iDT7381L45 
IDT7383L45 


iDT7381L65 
iDT7383L65 


Unit 


FO-15 


P.G.N 


Z, OVF 


Cl6 


FO-15 


F.G.N 


Z, OVF 


Cl6 


FTAB = 0, FTF = 


CLK 


28 


34 


50 


34 


37 


44 


63 


45 


ns 


Co 


— 


— 


32 


23 


— 


— 


42 


25 


ns 


lo^, RSo, RS1 (1) 


— 


38 


38 


38 


— 


48 


48 


48 


ns 


FTAB = 0, FTF = 1 


CLK 


56 


34 


50 


34 


68 


44 


63 


45 


ns 


Co 


32 


— 


32 


23 


42 


— 


42 


25 


ns 


lo-4, RSo, RSi (1) 


46 


38 


38 


38 


66 


48 


48 


48 


ns 


FTAB = 1, FTF = 


Ao-Ai5, Bo-Bi5 


— 


32 


46 


36 


— 


44 


56 


44 


ns 


CLK 


28 


— 


— 


— 


37 


— 


— 


— 


ns 


Co 


— 


— 


32 


23 


— 


— 


42 


25 


ns 


lo-4, RSo, RS1 (1) 


— 


38 


38 


38 


— 


48 


48 


48 


ns 


FTAB = 1, FTF = 1 


Ao-Ai5, Bo-Bi5 


45 


32 


46 


36 


65 


44 


56 


44 


ns 


Co 


32 


— 


32 


23 


42 


— 


42 


25 


ns 


lo-4, RSo, RSi (1) 


46 


38 


38 


38 


66 


48 


48 


48 


ns 



NOTE: 

1 . Minimum propagation delays are guaranteed to be greater than or equal to 3ns although not production tested. 



8.6 



10 



IDT7381, IDT7383 
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AC ELECTRICAL CHARACTERISTICS - 


• MILITARY (Vcc = 5V ± 1 0%, Ta = -55°C to +125«C) - (Cont'd) 


Minimum Set-up and HoldTlmes Relative to Clock (CLK) 


Input 


IDT7381L25 
IDT7383L25 


IDT7381L30 
IDT7383L30 


IDT7381L35 
IDT7383L35 


IDT7381L45 
IDT7383L45 


IDT7381L65 
IDT7383L65 


UnK 


Set-up 


Hold 


Set-up 


Hold 


Set-up 


Hold 


Set-up 


Hold 


Set-up Hold 


FTAB = 0,FTF = X | 


A0-A15, B0-B15 


7 





8 





8 





8 





10 





ns 


Co (2) 


14 





18 





19 





20 





25 





ns 


I0-4, RSo, RS1 (1) (2) 


19 





30 





32 





36 





50 





ns 


ENA, ENB, ENF 


7 





8 





8 





8 





10 





ns 


FTAB = 1,FTF = 


A0-A15, B0-B15 


14 





27 





30 





33 





43 





ns 


Co 


14 





18 





19 





20 





25 





ns 


I0-4, RSo, RS1 (1) 


19 





30 





34 





36 





50 





ns 


ENF 


7 





8 





8 





8 





10 





ns 



Minimum Clock Cycle Times and Pulse Widths 


Parameter 


IDT7381L25 
IDT7383L25 


IDT7381L30 
IDT7383L30 


IDT7381L35 
IDT7383L35 


IDT7381L45 
IDT7383L45 


IDT7381L65 
IDT7383L65 


Unit 


Clock LOW Time 


8 


12 


13 


15 


20 


ns 


Clock HIGH Time 


8 


12 


13 


15 


20 


ns 


Clock Period 


20 


26 . 


30 


38 


52 


ns 



Maximum Output Enable/Disable Times 


Parameter 


IDT7381L25 
IDT7383L25 


IDT7381L30 
IDT7383L30 


IDT7381L35 
IDT7383L35 


IDT7381L45 
IDT7383L45 


IDT7381L65 
IDn383L65 


Unit 


Enable Time 


14 


18 


19 


20 


22 


ns 


Disable Time 


14 


18 


19 


20 


22 


ns 



NOTES: 

1 . For IDT7381 , pins lo - Iz, RSo, RSi apply. For IDT7383, pins lo - U apply. 

2. Only for FTF - 0. 
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16-BIT CMOS CASCADABLE ALU 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



WAVEFORMS FOR FTAB = 0, FTF = X 



CLK 

AO-15 

BO-15 

CO 

10-4, 

RSO-1 

EM.IENEf 
ERF 

SI 



FO-15 
(FTF = 0) 



FO-15 
(FTF = 1) 



DATA1 



DATA1 



11 



12 



\ 



r 



N / 



Set-up ; 
4 ■-» . <■ 



■y(ZZZZ2>(EB. 



Hold 



DATA1 



>c 



DATA1 



y,^ZZZ2>(EEL2>(ZZZZ2Xi 



\^ Prop.1 



i*-El2EJ. 



:^ Prop. 1 



Z, OVF 



C16 



Prop. 1 



Prop. 2 



/rop, 



.2 



^.^ V/x'/// 77? 77//////M 



-f^°P-2 



-,Prop. 2 



Set-up • Hold 

*T* ^ 



DATA 2 



Set-up : Hold 
H^ ^ 



Id 



DATA 2 



Set-up : Hold 



DATA 3 



DATA 3 



DATA 3 



DATA 3 



^^ 



/^ 



:^ P^°P-^ > 



^ Enable! 



Prop. 3 ; 



Enable ] 



F^C 



^ Disable ^. 



Result 



^ Disable ^, 



Result 



Prop. 3 ! 



Result 



V///// 77/ 777///////M 



Prop. 3 ! 



V7777?77?77777777?ii 



Result 



X 



X 



X 



X 



Result 



\ 



X 



x: 




X 



Prop. 1 : Propagation delay with respect to the CLK 
Prop. 2: Propagation delay with respect to b-4, RSo-z. 
Prop. 3: Propagation delay with respect to Co. 
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IDT7381,IDT7383 

16-BIT CMOS CASCADABLE ALU 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



WAVEFORMS FOR FTAB = 1, FTF = X 



CLK 
(FTF = 0) 

AO-15 

BO-15 

CO 

10-4, 

RSO-1 



IRP DATA 1 



Ol 



FO-15 
(FTF = 0) 



FO-15 
(FTF = 1) 

P, S 



Z, OVF 



016 



T1 



T2 



\ 



jr 



N r 



Set-up : Hold 
^ -*-^ ► 



DATA1 



XCHO^^XHOC 



DATA1 



DATA1 



>c 



Jrop. 2 



Prop. 2 
« — - — 



.Prop. 2 



Prop. 2 



>: 



Set-up I Hold 

^T^ ► 



DATA 2 



>^X 



Set-up ■ Hold 
—*'^ • 



DATA 2 : 



Set-up : Hold 



-»!^ ^ 



DATA 2 



DATA 3 



>c 



DATA 3 



>(^^C 



DATA 3 



^\ 



^ Enable! ^ 



y^ 



!-, Prop. 1 



^ Prop. 4 : 



^( 



^ Disable ^. 



Prop. 3 ; 



Enable ! J 

op. 4 (fo! FTF = 1 only) 



Result 



^ Disable 



Result 



. Prop. 4 If^r FTF = 1 only 



Result 



Prop. 4ilR)r FTF = 1 only) . 
* — u,r^^ 'J ! ^ 



Hrop. :J : 



YZZZZZTZZTZZm^^^ 



\ Prop. 4 JFor FTF^= 1 o nly) 
-, I Prop. 3 ^ 



V7777/7 7?77777y77?i<i 



Result 



X 



X 



X 



Result 



X 



X 



x: 



X 



Prop. 1 : Propagation delay with respect to the CLK. 

Prop. 2: Propagation delay with respect to b-4, RSO-2. 

Prop. 3: Propagation delay with respect to Co. 

Prop. 4: Propagation delay with respect to A, B. 
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IDT7381, IDT7383 

16-BIT CMOS CASCADABLE ALU 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



PROPAGATION DELAY CALCULATIONS FOR TWO IDT7381/7383S 



From Input 


To Output 


To Set PUT Time 
Relative to Clock (CLK) 


FO-15 


Flags (2) 


FTAB = 0, FTP = 








CLK 


As in 16-bJtcase 


(Clk->Ci6) + (Co-»flag) 




Co 




(Co->C16) + (Co->flag) 


(Co -» Ci6) + (Co set-up time) 


lo-4, RSo-iO) 




(lo-t, RSo-1 -> Ci6) + (Co -> flag) 


(lo-4, RSo-1 -> Ci6) + (Co set-up time) 


Ao-15, Bo -15 






As in 16-bit case 


ENA, ENB.ENF 






As in 16-bit case 


FTAB = 0, FTF = 1 








CLK 


(Clk -> Ci6) + (Co -4 Fo-15) 


(CII<-4Ci6) + (Co->flag) 




Co 


(Co -> C16) + (Co -4 Fo-15) 


(Co->Ci6) + (Co->fiag) 


(Co -> Ci6) + (Co set-up time) 


lo-4, RSa-i(i) 


(lo-4, RSo-1 -> Cl6) + (Co -> Fo-15) 


(lo-4, RSo-1 ^ Ci6) + (Co -^ flag) 


(lo-4, RSo-1 -* Ci6) + (Co set-up time) 


Ao-15, Bo -15 






As in 1 6-bit case 


ENA, ENB.ENF 






As in 1 6-bit case 


FTAB = 1, FTF = 








CLK 


As in 16-bit case 






Co 




(Co->Ci6) + (Co->flag) 


(Co -> Ci6) +. (Co set-up time) 


lo-4, RSo-1 (1) 




(lo-4, RSo-1 ^ Ci6) + (Co -> flag) 


(lo-4, RSo-1 -> Ci6) -^ (Co set-up time) 


Ao-15, Bo -15 




(Ao-15, Bo-15 -> Ci6) + (Co ^ flag) 


As in 16-bit case 


ENA, ENB,ENF 






As in 1 6-bit case 


FTAB = 0, FTF = 1 








CLK 


Don't care condition 


Don't care condition 




Co 


(Co -> Cl6) + (Co -* Fo-15) 


(Co->Ci6) + (Co^flag) 




lo-4, RSo-i(i) 


(lo-4, RSo-1 -> Cl6) + (Co -> Fo-15) 


(lo-4, RSo-1 -> Ci6) + (Co -^ flag) 




Ao-15, Bo -15 


(Ao-15, Bo-15 -^ C16) + (Co -» Fo-15) 


(Ao-15, Bo-15 -> Ci6) + (Co -^ flag) 




ENA, ENB.ENF 









NOTES: 

1. For IDT7381, pins lo-2, RSo-2 apply. For IDT7383, pins lo-i apply. 

2. Flags are P, S, OVF, Z, Gib for IDT7381 . Flags are N, OVF, Z Cie for IDT7383. 
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IDT7381, IDT7383 

16-BIT CMOS CASCADABLE ALU 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



CASCADING THE IDT7381/3 

Some applications require 32-bit or wider input operands. 
Cascading is the hardware solution. It provides a high speed 
alternative in handling more than 1 6-bit wide operands. 

This section is divided in three parts: 

1. Cascading the I DT7381 

2. Cascading the IDT7383 

3. Time delay considerations 

1. Cascading the IDT7381 

Cascading to 32-bitwideoperandstakesonly two IDT7381S 
and no external hardware. However, cascading to data widths 
greater than 32-bit can be done in two ways: without external 
hardware (slow method) or by using a carry look ahead 
generator like FCT182 (fast method). 

a) Cascading the IDT7381 without a carry-look-ahead 
generator: (Figures 2 and 3) 

1 . Connect the Ci 6 output of the least significant device 
into the Co input of the next most significant device. 
- 2. Comm on lines to a ll devic es are: RSo-1 , I0-2, Clk, FTP, 
FTAB, ENA, ENB.JNF. 

3. Take OVF, C16, P, G of the most significant device as 
valid. 

4. The system's zero flag (Z) is obtained by AN Ding all 
zero flag results. 

b) Cascading three or more IDT7381s with carry-look- 
ahead (CLA) generator: (Figure 4) 

1 . Connect the P and U outputs of each device to the 
CLA generator's corresponding inputs. 

2. Take the CLA generator outputs into the Co inputs of 
each device (except for the least significant one). 

3. Comm on lines to a ll devic es are: RS0-1 , I0-2, Clk, FTF, 
FTAB, ENA, ENB, ENF. 

4. Take OVF, C16, P, U of the most significant device as 
valid. 

5. Carry-in to the system should be connected to the Co 
input of the least significant device and also to the 
CLA generator. 

2. Cascading the IDT7383 

(Figures 5 and 6) 

1 . Connect the C16 output of the least significant device 
into the Co input of the next most significant device. 

2. Common linesto all devices are: I0-4, Clk, FTF, FTAB, 
ENA, ENB, ENF. 

3. Take OVF, C16, N of the most significant device as 
valid. 

4. The system's zero flag (Z) is obtained by ANDing all 
zero flag results. 



3. Time Delay Considerations 

Once cascading has taken place, time delays may become 
critical in high performance systems. Our main interest here 
is focused on "propagation delays", i.e. calculating the time 
required for an input signal to propagate through several 
cascaded devices up to a specific output in another device 
within the cascaded system. 

Propagation Delay 

The propagation delay for two devices between the input 
and output of interest (input to output delay) is done as follows: 

1 . Calculate delay between the input and C16 in the first 
device. 

2. Calculate delay between Co and the output in the 
second device. 

3. Add both results. 

The following table is an example on how to build a 
propagation delay table for all inputs in a 32-bit IDT7381/3 
cascaded system. 

Propagation delay calculations can be extended to n- 
cascaded devices as the sum of the delays in all devices 
between the input and output of interest. That is: 
(Input)i -^ (C16)1 = ti 

(Co)i->(Ci6)i = ti 

(Co)i + i ^(Ci6)i + i = ti + i 

(Co)n-^(Output)n=tn 

Where the subscript i denotes the device number and the 
arrow (->) represents the delay in between. Notice that i + 1 
is the immediate upper device from device i. Adding the 
delays ti we get: 

Propagation delay = ti + 12+ ... + ti+ ti + 1 + ... + tn 

Total Delay 

As seen from Figure 1 1 , the propagation delay is within the 
IDT7381/3 devices only. A complete analysis should also 
include the delay associated with the transmission line Li 
(which depends on the line length and its impedance). This 
line delay should then be added to the propagation delay to 
obtain the total delay for the cascaded system: 

Total delay = Propagation delay + Transmission line delay 
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CMOS TESTING CONSIDERATIONS 

There are certain testing considerations wliicin must be 
taken into account when testing high-speed CMOS devices in 
an automatic environment. These are: 

1) Proper decoupling at the test head is necessary. 
Placement of the capacitor set and the value of capacitors 
used is critical in reducing the potential erroneous failures 
resulting from large V,,^ current changes. Capacitor lead 
length must be short and as close to the DUT power pins as 
possible. 

2) All input pins should be connected to a voltage potential 
during testing. If left floating, the device may begin to 
oscillate causing improper device operation and possible 
latchup. 



3) Definition of input levels is very important. Since many 
inputs may change coincidentally, significant noise at the 
device pins may cause the Vil and Vih levels not to be met 
until the noise has settled. To allow for this testing/board 
induced noise, I DT recommends using ViL < OV and ViH > 
3V for AC tests. 

4) Device grounding is extremely important for proper device 
testing. The use of multi-layer performance boards with 
radial decoupling between power and ground planes is 
required. The ground plane must be sustained from the 
performance board to the DUT interface board. All unused 
interconnect pins must be properly connected to the ground 
pin. Heavy gauge stranded wire should be used for power 
wiring and twisted pairs are recommended to minimize 
inductance. 



TEST LOAD CIRCUIT 




+ 7.0V 

cr^o — o 



soon 



soon 



DEFINITIONS: 

Cl = Load capacitance: includes jig and probe capacitance 

Rl = Termination resistance: should be equal to Zout of tlie Pulse Generator 



Figure 1. AC Test Load Circuit 



AC TEST CONDITIONS 



Input Pulse Levels 


GNDto3.0V 


Input Rise/Fall Times 


1V/ns 


Input Timing Reference Levels 


1.SV 


Output Reference Levels 


1.5V 


Output Load 


See Rgure 1 



Test 


Switch 


Disable Low 
Enable Low 


Closed 


All other Outputs 


Open 
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A16-31 Bi6-ai 

J 1 



OVF 

Z 



-<^ 



IDT7381 



Z MSD 



Co 



V- 



Ao-15 Bo-15 

1 I 



IDT7381 



C16 Co 

Z LSD 



v=-izf 



11 RSo-1 

Clk. I 0-2, ENA. EFJB 
ENF. FTP, FTAB 

CiN 



F16-31 FO-15 

Figure 2. Cascading Two IDT7381S to 32 Bits 



A32-47 832-47 



Cl6 ^ 

OVF** — ":;; — 



J_L 



IDT7381 



Z MSD 



Co 



C=! 



A16-31 816-31 



IDT7381 

Ci6 Co 
Z 



Ao-15 Bo-15 



IDT7381 



Cl6 Co 

2 LSD 



F32-47 Fie-3i 

Figure 3. Cascading Three IDT7381s to 48 Bits Wide 
without a Carry-lookahead Generator 



FO-15 



^^ 



RSo-1 
.. Clk, 1 0-2, 
' TOENB 
ENF, FTF, 
FTAB 
CIN 



A32-47 832-47 



Ao-15 Bo-15 




Cn+y Pi Gi Cn+x Po Go 

FCT182/A Lookahead Generator Cn 



RSo-1 
.. Clk, 1 0-2, 

' ena,Enb 

ENF, FTF, 
FTAB 



CIN 



Figure 4. Cascading Three IDT7381S to 48 Bits Wide 
wHh a Carry-lookahead Generator 
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^16-31 B16-31 

1 ' 








^0-1 5 BO-15 

\ 1 










IDT7383 

Co 
Z MSD 


A 




IDT7383 

C16 Co 
Z LSD 


A 


11 




c 


\j ■^— ENF, FTF, FTAB 




N 




-r y-T 






^-<^_ 














1 








^^ 2525 dm 13 



F16-31 Fo-15 

Figure 5. Cascading Two IDT7383s to 32 Bits 



kZZ-Al 832-^7 



Ci6-*- 
OVF -*■ 

z 



-<^ 



IDT7383 



Z MSD 



Co 



<^ 



A16-31 B16-31 

J__L 



IDT7383 



C16 Co 

Z 



C=^ 



Ao-15 Bo-15 



IDT7383 



C16 Co 

Z LSD 



F32-47 



Fl6-31 Fo-15 

Figure 6. Cascading Three IDT7383s to 48 Bits 



<^ 



Iz^ 



Clk, I 0-4, 
ENA, ENB 
ENF, FTF, 
FTAB 

Gin 
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A16-31 

ii6 



B16-31 

il6 



AReg<j 



|BReg<t - 
IB Mux I 



I R Mux I IS Mux I 



\ 16-Bit ALU y 
MSP ^/ 



I ^ Muxl 



AO-15 

S>16 
|A Reg<| 
I A Mux I 



Bo-15 
i 16 



|B Reg<t - 
BMuxl 



1 



Mu>n 



IS Mux 



>VC16 



16-Bit ALU 
LSD 



FReq< 



IF Muxl 



fl6 

F16-31 



-CLK 



^6 

Fo-15 



Figure 7. 32-Blt Configuration for FTAB = 0, FTF = 



A16-31 
M6 



BI6-31 

ii6 



AReg<* 



BReg< 



A Mux 



IB Muxl 



US 

V 16-Bit ALU 



S Mux I 



MSD 



^ 



IF Muxl 



AQ-15 
.16 



AO-1 



AReg^} **- 



Bo-15 



B Reg<|*- 



AMux 



BMux 



I R Muxl 



SMuxl 



wCl6 



16-Bit ALU 
LSD 



I F Muxl 



;h16 
F16-31 



•CLK 



M6 
Fo-15 



Figure 8. 32-Blt Configuration for FTAB = 0, FTF = 1 
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A16-31 

M6 



B16-31 
S.16 



i 

I A Muxl 



re Mux 



IRMuxl 



IS Mux! 



V 16-Bit ALU y 
\ MSP / 



FReg< 



FMuxl 



^6 

F16-31 



Ao-15 
il6 



Bo-15 

i 16 



I A Mux 



IB Muxl 



IRMuxl 



IS Mux 



S,Cl6 



16-Bit ALU 
LSD 



T 

|FReg<| - 



I FMuxl 



^6 

FO-15 



Figure 9. 32-Bit Configuration for FTAB = 1, FTF s 



•CLK 





Figure 10. 32-Blt Configuration for FTAB s 1, FTF = 1 
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OUTPUT -< 



< INPUT 





-t2— 



— tn— 



Figure 11. Propagation Delay = t1 + 12 ■•■... + tn N-Cascaded Devices 
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Integrated Device Technology, Inc. 



16-BIT CMOS 
MULTILEVEL 
PIPELINE REGISTERS 



IDT73200 
IDT73201 



FEATURES: 

• IDT73200: Eight 16-bit high-speed pipeline registers 

• IDT73201: Seven 16-bit high-speed pipeline registers 
plus a direct feed-through path 

• 1 0ns access time 

• Programmable multilevel register configurations 

• Powerful instruction set: transfer, hold, load directly 

• Functionally replaces four Am29520s 

• Read/Write buffer for 32-bit RISC/CISC microprocessors 

• Applications as temporary address storage or 
programmable pipeline registers for DSP products 

• Coefficient storage for FIR filters 

• Three-state outputs 

• TTL-compatible 

• Available in 48-pin plastic and ceramic DIP and 52-pin 
surface mount PLCC 

• Military product compliant to MIL-STD-883, Class B 

• Speeds available: 
Commercial: LI 0/1 2/1 5 
Military: LI 2/1 5/20 



DESCRIPTION: 

The IDT73200 and IDT73201 are mutilevel pipeline 
registers. With IDT's high-performance CEMOS™ 
technology, the IDT73200 and IDT73201 have access times 
of 10ns. 

The IDT73200 contains eight 1 6-bit registers which can be 
configured as one 8-level, two 4-level, four 2-level or eight 
1 -level pipeline registers. 

The IDT73201 contains seven 1 6-bit registers and a direct 
feed-through path. The seven registers can be configured as 
one 7-level, a 4-level plus a 3-level, three 2-level or seven 
1 -level pipeline registers. 

An eight-to-one output multiplexer allows data to be read 
from any one of the registers or from the feed-through path on 
the IDT73201 . Three input control pins (SEL0-SEL2) select 
which of the multiplexer inputs are directed to the output (Yo- 

Y15). 

These pipeline registers are ideal for high throughput, 
vector-oriented operations such as those in digital signal 
processing (DSP). The IDT73200 and IDT73201 can also be 
used as quick access scratch pad registers for general 
purpose computing and as Read/Write buffers for RISC/CISC 
Microprocessors. 



FUNCTIONAL BLOCK DIAGRAMS 

D0-D15 

161> 



CLK- 



{> A REG 



MUX 

T 



j> B REG 



MUX 

T 



|> REG 



MUX 



- >DREG 



SELo-SEL2-4-r 



LLi: 



D0-O15 
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PIN CONFIGURATIONS 



hC 


1 




48 


1 


l2 


loC 


2 




47 


D 


l3 


CEN C 


3 




46 


3 


Yd 


Do C 


4 




45 


3 


Yi 


D1 E 


5 




44 


3 


Y2 


Dz c 


6 




43 


3 


Y3 
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7 




42 


3 


GND 
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6 




41 
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10 
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3 
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3 
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13 
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36 


3 
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PLCC 
TOP VIEW 



PIN DESCRIPTIONS 



PIn Name 


I/O 


Description 


D0-D15 


1 


Sixteen-bit data input port. 


Y0-Y15 





Sixteen-bit data output port. 


I0-I3 


1 


Four control pins to select the register operation performed. 


SEL0-SEL2 


1 


Three control pins to select the register appearing at the output. 


CLK 


1 


Clock input. 


CEN 


1 


Clocl< enable control pin. When this pin is low, the instruction lo-i3 is performed on the registers. 
When high, no register operation occurs. 


CE 


1 


Output enable control pin. When this pin is high, the output port Y is in a high impedance state. 
When low, the output port Y is active. 


Vcc 




Powersupply pin, 5V. 


GND 




Ground pins, OV. 



IDT73200 OUTPUT SELECTION 



IDT73201 OUTPUT SELECTION 



SEL2 


SELl 


SELo 


Y Output 











A-^Yo-Yi5 








1 


B^Yo-Yi5 





1 





C->Yo-Yl5 





1 


1 


D->Yo-Yi5 


1 








E->Yo-Yi5 


1 





1 


F-^Yo-Yi5 


1 


1 





G-^Yo-Yi5 


1 


1 


1 


H_>Yo-Yi5 

2562tbl02 



SEL2 


SELl 


SELo 


Y Output 











A-^Yo-Yi5 








1 


B^Yo-Yi5 





1 





C->Yo-Yi5 





1 


1 


D->Yo-Yi5 


1 








E->Yo-Yi5 


1 





1 


F->Yo-Yi5 


1 


1 





G->Yo-Yi5 


1 


1 


1 


Do-Di5-^Yo-Yi5 
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IDT73200 INSTRUCTION TABLE 


l3 


l2 


l1 


lo 


Mnemonic 


Function 


Pipeiine Levels 













LDA 


Do-Di5-^A 















LDB 


Do-Di5-*B 














LDC 


Do-Di5->C 














LDD 


Do-Di5->D 







1 







LDE 


Do-Di5->E 







1 







LDF 


Do-Di5->F 







1 






LDG 


Do-Di5->G 







1 






LDH 


Do-Di5->H 














LSHAH 


Do-Di5->A^B-^C-»D->E-»F-^G->H 


8 












LSHAD 


Do - D15 -> A -» B ^ C -> D 


4 











LSHEH 


Do-Di5->E^F->G->H 


4 











LSHAB 


Do-Di5->A-^B 


2 




1 







LSHCD 


Do-Di5-»C->D 


2 




1 







LSHEF 


Do-Di5->E->F 


2 




1 






LSHGH 


Do-Di5->G->H 


2 




1 






HOLD 


Hold All Registers 


— 


2562tbl04 

DT73201 INSTRUCTION TABLE 


la 


l2 


h 


lo 


Mnemonic 


Function 


Pipeiine Leveis 














LDA 


Do-Di5->A 















LDB 


Do-Di5-^B 















LDC 


Do-Di5->C 














LDD 


Do-Di5-»D 







1 








LDE 


Do-Di5-»E 







1 







LDF 


Do-Di5-»F 







1 







LDG 


Do-Di5->G 







1 






HOLD 


Hold All Registers 


— 













LSHAG 


Do - Di5 -» A -» B -> C -> D -» E ^ F -> G 


7 












LSHAD 


Do - D15 ^ A -> B -> C -> D 


4 












LSHEG 


Do-Di5-»E-»F->G 


3 











LSHAB 


Do-Di5->A-»B 


2 




1 








LSHCD 


Do-Di5->C-»D 


2 




1 







LSHEF 


Do-Di5->E-»F 


2 




1 







LDG 


Do-Di5-^G 


1 




1 






HOLD 


Hold All Registers 


— 
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IDT73200 PIPELINE CONFIGURATIONS 



Eight 1 -Level 



ji-o ;u4 


1 A 1 1 E 1 


il-1 il-5 


IB 1 1 F 1 


iu2 il = 6 


1 C 1 1 G 1 


il.3 il-7 


1 D II HI 


Two 4-Level 

il-g iuio 


1 A 1 1 E 1 


i 


1 B 1 1 F 1 


1 i 


1 CM G 1 


1 i 


1 D 1 1 H 1 



Four 2-Level 



' 


,1 = 11 


■ 


r 1-13 


1 A 1 


\ E 1 




, i , 


1 B 1 


1 F 1 


i 1 = 12 


i 1 = 14 


1 c 1 


1 G 1 


I 


, i , 


1 D 1 


1 H 1 


One 8-Level 




\ 


il.8 


. 


1 A 1 


1 E 1 




, 


, i , 


1 B 1 


1 F 1 




' 




, 


1 c 1 


1 G 1 


, 


' 




, 


1 D 1 


1 H 1 











IDT73201 PIPELINE CONFIGURATIONS 



Seven 1 -Level 



1U4 



Three 2-Level 



ii=i 



li: 



11=2 



I 1 = 6. 14 



li=3 



One 4-Level, One 3-Level 

i 1-9 I 1-10 



] c 



] c 



i 1 = 12 



One 7-Level 



ABSOLUTE MAXIMUM RATINGS^^> 



CAPACITANCE (Ta = +25°C, F = 1 .OMHz) 



Symbol 


Rating 


Commercial 


Military 


Unit 


Vcc 


Power Supply 
Voltage 


-0.5 to +7.0 


-0.5 to +7.0 


V 


Vterm 


Terminal Voltage 
with Respect 
toGND 


-0.5 to 
Vcc +0.5 


-0.5 to 
Vcc +0.5 


V 


Ta 


Operating 
Temperature 


to +70 


-55 to +125 


°c 


Tbias 


Temperature 
Under Bias 


-55 to +125 


-65 to +135 


°c 


TSTG 


Storage 
Temperature 


-55 to +125 


-65 to +155 


°c 


lOUT 


DC Output 
Current 


50 


50 


mA 



Symbol 


Parameter^''^ 


Conditions 


Max. 


Unit 


ClN 


Input Capacitance 


VIN = ov 


10 


PF 


COUT 


Output Capacitance 


VOUT = OV 


12 


PF 



NOTE: • 2562tbl06 

1. stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above Uiose indicated in the operational sections of tt^is 
specification is not Implied. Exposure to absolute maximum rating 
conditions for extended periods of time may affect reliability. 



NOTE: 2562tbl07 

1. This parameter is sampled at initial characterization and is not 100% 
tested. 
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DC ELECTRICAL CHARACTERISTICS 

Commercial: 0°C to +70°C, 5V ± 5%; Military: -55°C to +125°C, 5V ± 10% 


Symbol 


Parameter 


Test Condition 


Min. 


l\Aax 


Unit 


VlH 


High-level Input Voltage 


Guaranteed Logic HIGH Level 


2.0 


— 


V 


VIL 


Low- Level Input Voltage 


Guaranteed Logic LOW Level 


— 


0.8 


V 


llH 


High Level Input Current 


Vcc = Max. 


Vi = Vcc 


— 


1 


jiA 


IlL 


Low-Level Input Current 


Vcc = Max. 


Vl = GND 


— 


-1 


ma 


VOH 


High-Level Output Voltage 


Vcc = Min., 

loH = -8mA(C0M'L.), -6mA(MIL.) 


2.4 


— 


V 


Vol 


Low-Level Output Voltage 


Vcc = Min., 

lOL = 1 6mA(C0Ml.), 1 2mA(MIL.) 


— 


0.4 


V 


los 


Short Circuit Output 
Current^^^ 


Vcc = Max., Vo = GND 
Vi = Vcc or GND 


-20 


-200 


mA 


lOZH 


High Impedance Output 
Current 


Vcc = Max. 


VI = Vcc 


'~~ 


1 


mA 


lOZL 


Low Impedance Output 
Current 


Vcc = Max. 


Vl = GND 


~~' 


-1 


HA 



NOTES: 

1 . For conditions shown as Min. or Max., use appropriate value based on temperature range. 

2. Not more than one output should be shorted at one time. Duration of the short circuit test should not exceed 1 00 milliseconds. 



POWER SUPPLY CHARACTERISTICS 



Symbol 


Parameter 


Test Conditions'^' 


IVIin. 


Typ« 


Max. 


Unit 


ICCQC 


Quiescent Power Supply Current 


Vcc = Max. 

ViN = VccorGND 


— 


2 


10 


mA 


ICCQT 


Quiescent Power Supply Current 
Inputs HIGH 


Vcc = Max. 
Vl = 3.4V 


— 


15 


45 


mA 


ICCDl(3) 


Dynamic Power Supply Current 


Vcc = Max. 

Outputs Disable 

fcp = 10MHz, 50% Duty Cycle 

ViN = VccorGND 


COM'L. 


— 


10 


30 


mA 


MIL. 


— 


10 


40 



NOTES: 

1 . For conditions shown as Min. or Min., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at Vcc = 5.0V, +25°G ambient and maximum loading, not production tested. 

3. Ic = IQUIESCENT + llNPUTS + IDYNAMIC 

IC = ICGQC + (ICCQT X DH X Nt) + ICCD (fCP) 

IccQO = Quiescent Current 

IccQT = Power Supply Current for a TTL High Input (Vin = 3.4V) 

Dh = Duty Cycle for each TTL Input High 

Nt= Number of TTL Inputs at Dh 

IccD = Dynamic Charge moved by an input transition pair (HLH or LH ) mA/MHz 

fcp = Clock frequency 

All currents are in milliamps and all frequencies are in megahertz. 
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AC ELECTRICAL CHARACTERISTICS 

Commerical: Ta « 0°C to +70°C, Vcc = 5V ±5%; Military: Ta . 



-55*C to +125°C, Vcc = 5V ±10% 



Parameter 


Commercial 


Military 


Unit 


73200L10 
73201 LI 


73200L12 
73201 LI 2 


73200L15 
73201L15 


73200L12 
73201 LI 2 


73200L15 
73201 LI 5 


73200L20 
73201 L20 


MIn. 


Max. 


MIn. 


Max. 


MIn. 


Max. 


MIn. 


Max. 


MIn. 


Max. 


MIn. 


Max. 


CLKtoYo-Yi5 
Propagation Delay^^^ 


2.5 


10 


2.5 


12 


2.5 


15 


2.5 


12 


2.5 


15 


2.5 


20 


ns 


SELo-SEL2toYo-Yl5 
Propagation Delay^^' 


2.5 


10 


2.5 


12 


2.5 


15 


2.5 


12 


2.5 


15 


2.5 


20 


ns 


Do-Dis to CLK Set-up Time 


3 


— 


3 


— 


4 


— 


3 


— 


4 


— 


5 


— 


ns 


D0-D15 to CLK Hold Time 





— 


1 


— ■ 


2 


— 


1 


— 


2 


— 


3 


— 


ns 


I0-I3 to CLK Set-up Time 


3 


— 


4 


— 


5 


— 


4 


— 


5 


— 


6 


— 


ns 


I0-I3 to CLK Hold Time 


1.5 


— ■ 


2 


— 


2 


— 


2 


' — 


2 


— 


3 


— 


ns 


CEN to CLK Set-up Time 


3 


— 


4 


— 


5 


— 


4 


— 


5 


— 


6 


— 


ns 


CERto CLK Hold Time 


1.5 


— 


4 


— 


5 


— 


4 


— 


5 


— 


6 


— 


ns 


OE Enable Time^^l 


— 


7 


.—. 


9 


— 


10 


— 


9 


— 


10 


— 


13 


ns 


CE Disable Time(^> 


— 


6 


— 


8 


— 


9 


— 


8 


— 


9 


— 


13 


ns 


CLK Pulse Width HIGH^*) 


5 


— 


5 


— 


5 


— 


5 


— 


5 


— 


6 


— 


ns 


CLK Pulse Width LOW^'*) 


5 


— 


5 


— 


5 


— 


5 


— 


5 


— 


6 


— 


ns 


CLK Period 


10 


— 


12 


— 


15 


— 


12 


— 


15 


— 


20 


— 


ns 


Data In to Data Out ^^-^^ 
Flowthrough Prop. Delay 


2.5 


10 


2.5 


12 


2.5 


15 


2.5 


12 


2.5 


15 


2.5 


20 


ns 



NOTES: 

1 . Output Enable and Disable times measured to 500mV change of output voltage level. 

2. 73201 only. 

3. Minimum propagation delays are guaranteed, but not production tested. 

4. Minimum pulse viridths are guaranteed, but not production tested. 
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TEST CIRCUITS AND WAVEFORMS 
TEST CIRCUITS FOR ALL OUTPUTS 

Vcc ^j^c>-.7.ov 

<50on 



Pulse 
Generator 



ViN 



D.U.T. 



■Rt 



VOUT 



r 1 I" 1 



SWITCH POSITION 



Test 


Switch 


Disable Low 
Enable Low 


Closed 


All Other Tests 


Open 



DEFINITIONS: zc 

Cl - Load capacitance: includes jig and probe capacitance. 
Rt - Termination resistance: should be equal to Zout of the Pulse 
Generator. 



SET-UP, HOLD AND RELEASE TIMES 



PULSE WIDTH 



DATA 
INPUT 



xs^ 



-»■ 



tsu ►♦ 



TIMING 
INPUT 



>(E 



ASYNCHRONOUS CONTROL 



PRESET 

CLEAR 

ETC. 



:>(. 



SYNCHRONOUS CONTROL 

PRESET 

CLEAR 

CLOCK ENABLE 

ETC. 



ES^ 



^;ZEK 



tREM 



3SXX 



3V 

1.5V 

OV 

3V 

1.5V 

OV 



3V 

1.5V 

OV 



3V 

1.5V 

OV 



LOW-HIGH-LOW 
PULSE 



HIGH-LOW-HIGH 
PULSE 




1.5V 



1.5V 



PROPAGATION DELAY 



ENABLE AND DISABLE TIMES 



ENABLE 



DISABLE 



SAME PHASE 
INPUT TRANSITION 



OUTPUT 



OPPOSITE PHASE 
INPUT TRANSITION 




CONTROL 
INPUT 



1^U[ 



tPZL 



OUTPUT <5WITCH' 

NORMALLY |W!,TCH 



LOW 



-4 



tPZH 

„ OUTPUT SWITCH 
NORMALLY nPEN 



H •- 

i 



3.5V 
1.5V 



tPHZ 



tPLZ (•- 
I 0.3V 



1.5V 
OV 



\ 0.3V 

1^ 



■3V 

■1.5V 

■OV 

3.5V 
Vol 

VOH 



OV 



NOTES 2613diw05 

1 . Diagram shown for input Control Enable-LOW and Input Control 
Disable-HIGH. 

2. Pulse Generator for All Pulses: Rate ^ 1 .0 MHz; Zo ^ 50a; tF ^ 2.5ns; 
tR 2 2.5ns. 
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Integrated Device Technology, Inc. 



FAST CMOS OCTAL 
REGISTER TRANSCEIVER 
WITH PARITY 



PRELIMINARY 
IDT73210/A/B 
IDT73211/A/B 



FEATURES 

• Two bidirectional 9-bit I/O poris 

• Available in standard, A, and B speed grades 

• High output drive capability: 64mA (Com'l), 48mA (Mil) 

• Low CMOS power: 0.1 mW typical 

• Parity Generation/Checking in both directions with 
polarity control for A-to-B direction 



• 7321 0/21 1 Single-level pipeline register from Port A to 
PortB 

• 73210 Two level pipeline register from Port B to Port A 

• 7321 1 Single level pipeline register from Port B to Port A 

• Military product compliant to MIL-STD-883, Class B 

• Available in 32-pin sidebraze DIP and surface mount 
32-pin SOJ pacl<ages 



IDT73210 FUNCTIONAL BLOCK DIAGRAM 



Ap-8 



AEN 



CP-f *-> 



POLARITY 



REGX 



Even Parity 
Check 



QXo-8 



Even/Odd 

Parity 
Generation 



Complement 
Parity 



AOE 



PERRB Vcc GNID2-0 






REGZ 



I 



MUX 



\\- 



POWER 
SUPPLY 



Even Parity 
Checl^ 



,9 



Wo-8 



LATCH W 



r^ 



PERRA BOE 



B6-8 



MUX 



Even Parity 
Checl^ 



Even 

Parity; 

Generation 



QYo-8 



•-> REGY 



1 DX -• 



BEN 



.LE 



SEL 
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IDT73211 FUNCTIONAL BLOCK DIAGRAM 



AEN 

CP -f 



POLARITY 




BEN 



♦- SEL 



PERRA BOE 



Bo-8 
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DESCRIPTION 

The IDT73210/21 1 Octal RegisterTransceiverswith parity, 
are designed for high performance systems requiring bidirec- 
tional data transfer between two busses with parity support. 
These transceivers are offered in several speed grades to 
support data transfer in systems with up to 40 MHz data rates. 
The output buffers have high drive capability for high capaci- 
tance driving and low impedence line driving. 

The IDT7321 0/211 Register Transceivers provide Even/ 
Odd parity generation from Port A to Port B and Even parity 
generation from Port B to Port A. Even parity checking with 
ERROR flag is provided in both directions. The Even/Odd 
parity and Generate/Checkoptions can be dynamically recon- 
figured. 

The IDT73210/21 1 can be used as an interface between a 
cache memory and the main memory in any RISC or CISC 
microprocessor system. The pipelining feature makes these 
devices ideal for use as Read/Write buffers. They can also be 
used as high speed general purpose registers in any parity 
based system. In this application, the IDT73210/21 1 replace 
the equivalent of an FCT52 Bidirectional Register and two 
F280 parity generator/checker devices. 

DETAILED FUNCTIONAL DESCRIPTION 

Port A to Port B Path (IDT73210 and IDT73211) is 

comprised of a register (X), an even/odd parity generator and 
an ev en pa rity checker. The input data is on the Ao-8 lines. 
When AEN is low, Ao-8 is latched into Register X on the low- 
to-high CP transition. Even parity of the latched data is 
checked. If PERRA goes high, a parity error has occurred. A 
new parity bit, Bs, is gener ated. The output data bus is Bo-a 
and is enabled when BOE is low. 

Port B to Port A Path (IDT73210) is comprised of a latch 
(W) , two registers ( Y and Z), an even parity generator/checker 
and a parity bit latch complementer. The input data bus is on 
the Bo-8 lines. 

When SEL is high, the incoming data is latched into Latch 
W. When LE is high. Latch W is transparent; when LE is low. 
Latch W is closed. The parity bit, B8, can be complemented 
by the POLARITY pin. If POLARITY is low, the parity sense 
remains the same. If POLARITY is high, the parity sense is 
complemented. Parity is not generated in this path. Even 
parity of latched data is checked. If PERRB goes high, a parity 



error has occurred. When BEN is low, Wo-8 is latched into 
Register Z on the low-to-high C P tra nsition. The previous 
contents are held in Register Z if BEN is high or if there is no 
low-to-high C P tran sition. The output data bus is Ao-a and is 
enabled when AOE is low. When SEL is high, there is only a 
one clock cycle latency. 

, When SELis low, the incoming data is la tched into Register 
Y on the low-to-high CP transition, when BEN is low. Even 
parity of the registered data is checked. If PERRB goes high, 
a parity error has occurred. Even parity (QYa) is generated on 
the contents in Register Y. When BEN is low, the contents of 
register Y are tra nsfer red to Register Z on the low-to-high CP 
transition. When BOE is low, the content of Register Z is made 
available at output Port A. When SEL is low, there is a two 
clock cycle latency. 

Port B to Port A Path (IDT73211) is comprised of latch 
(W), latch (Y), register (Z), an even parity generator/checker 
and a parity bit latch complementer. The input data bus is on 
the Bo-8 lines. 

When SEL is high, the incoming data is latched into Latch 
W. When LE is high, Latch W is transparent; when LE is low. 
Latch W is closed. The parity bit, Ba, can be complemented 
by the POLARITY pin. If POLARITY is low, the parity sense 
remains the same. If POLARITY is high, the parity sense is 
complemented. Parity is not generated in this path. Even 
parity of latched data is chec ked. If PERRB goes high, a parity 
error has occurred. When BEN is low, Wo-a is latched into 
Register Z on the low-to-high C P tra nsition. The previous 
contents are held in Register Z if BEN is high or if there is no 
low-to-high C P tran sition. The output data bus is Ao-a and is 
enabled when AOE is low. When SEL is high, there is only a 
one clock cycle latency. 

When SEL is low, the incoming data is latched into Latch Y 
when LE is high. Latch Y is closed when LE is low. Even parity 
of latched data is checked. If PERRB goes high, a parity error 
has occurred. Eve n pari ty (Ya) is generated on the contents 
in Latch Y. When BEN is low, the contents of Latch Y are 
transferred to Register Z on the low-to-high CP transition. 
When BOE is low, the content of Register Z is made available 
at output Port A. When SEL is low, there is a one clock cycle 
latency. 

The power pins are Vcc and GNDo-2. GNDo is internal quiet 
ground, GNDi is Port B ground and GND2 is Port A ground. 
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PIN CONFIGURATIONS^^) 



BEN C 


1 




32 


H 


SEL 


BOE C 


2 




31 


H 


AOE 


Bo C 


3 




30 


3 


Ao 


Bl C 


4 




29 


3 


Al 


B2 q 


5 




28 


3 


A2 


B3 C 


6 




27 


3 


A3 


B4 C 
GNDo C 


7 
8 


P32-2, 

C32-2 

& 


26 
25 


J 
3 


A4 

Vcc 


GNDl C 


9 


S032-2 


24 


3 


GND2 


B5 C 


10 




23 


3 


As 


Be C 


11 




22 


3 


A6 


B7 L 


12 




21 


3 


A7 


Bs C 


13 




20 


3 


Ab 


PERRB C 


14 




19 


b 


PERRA 


LE C 


15 




18 


3 


AEN 


OP c 


16 




17 


3 


POLARITY 



NOTE: 

1 . GNDo is Internal quiet ground 
GNDl is B Port ground 
GND2 is A Port ground 



DIP/SOJ 
TOP VIEW 



PIN DESCRIPTIONS 



Pin Name 


I/O 


Description 


Ao-8 
AEN 
AOE 


I/O 
1 

1 


Data Port A. 

Clock enable (active low) for the register X. 

3-state output enable for Port A. 


Bo-8 
BEN 
BOE 
LE 

SEL 


I/O 
1 
1 

1 

1 


Data Port B. 

Clock enable (active low) for the registers Y and Z. 

3-state output enable for Port B. 

Latch enable input for Latch Y/Latch W of Port B. The Latch Y/Latch W is open when LE is high. Data is latched 

on the high-to-low transition of LE. 

Input selection for Port B. 

SEL = Register Y (73210); SEL = 1 Latch W 

SEL = Latch Y (73211); 


POLARITY 


1 


Polarity selection input. 

Polarity A to B Direction B to A Direction 

EVEN Pass Parity 

1 ODD Complement Parity 


PERRA 
PERRB 






Parity output error for Port A. 
Parity output error for Port B. 


OP 


1 


Input clock. 


Vcc 
GNDo-2 




+5 volts. 
Ground. 



El 



IDT73210/A/B, IDT73211/A/B 

FAST CMOS OCTAL REGISTER TRANSCEIVER WITH PARITY 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



OPERATING MODES SUMMARY 
IDT73210/11 A TO B DIRECTION, SEL = X 



Input 


Reg.X 


PERRA 


Output 
(Be) Bo-6 


Ao-8 


Ao-8 -4 QXo-6 
(CP = LotoHi) 
(A EN = 0) 


Result of even 
parity check 


Even/odd parity bit 
Be •= POLARITY XOR 
Even parity generate 
from QXo-7 


QXo-8 -^ Bo-6 
(BOE = 0) 



IDT73210/1 B TO A DIRECTION WHEN SEL = 1 



Input 


Latch W 


PERRB 


Reg.Z 
(QZs) QZo-« 


Output 
(As) Ao-8 


Bo-fl 


Bo-8 -> Wo-8 
(LE = 1) 


Result of even 
parity check 


Bit complemented 
by POLARITY 
(Even/odd parity 
translation) 


Wo-8 -> QZo-8 
(CP = LotoHi) 
(BEN = 0) 


A8 = POLARITY XOR 

W8 


QZo-8 -» Ao-fl 
(AOE = 0) 



iDT73210 B TO A DIRECTION WHEN SEL = 



Input 



Reg.Y 



PERRB 



Reg.Z 



(QZ8) 



QZo-a 



Output 



(As) 



Ao-8 



Bo-8 



Bo-8 -» QYo-8 
(CP = LotoHi) 
(BEN = 0) 



Result of even 
parity check 



Even parity generated 
bit 



QYo-8 -^ QZo-8 
(CP = Lo to Hi) 
(BEN = 0) 



A8 = Even parity 
generated from QYo-7 



QZo-8 -» Ao-8 
(AOE = 0) 



IDT73211 B TO A DIRECTION WHEN SEL = 



Input 


Latch Y 


PERRB 


Reg.Z 
(QZs) QZo-B 


Output 
(As) Ao-8 


Bo-6 


Bo-e-»Yo-e 
(LE = 1) 


Result of even 
parity check 


Even parity generated 
bit 


Yo-8 -> QZo-e 
(CP = LotoHi) 
(BEN = 0) 


A8 = Even parity 
generated from Yo-7 


QZo-8 -^ Ao-e 
(AOE = 0) 
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Figure 1. R3000 System with No Parity Support In Main Memory 
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R3000 
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, 
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' 


' 


' 




^ Parity 
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Figure 2. R3000 System with Parity Support In Main Memory 
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osc 



Reset 

Init ' 
Options 

Intrs-o- 



Init 

PAL 

State 

Machine 



FPU 



CPU 

Data 

AddrLo 

Tag 



Busy 
Rd&Wr 



(1) 



FCT240A 



Mem 
Rd&Wr 



-/- 



32 + 4 



(4) 



■4- 



20 + 1+3 



I Cache 
X 60 Bits 



(4) - 



D Cache 
X 60 Bits 



I" t t 
Buffered 
Sys Clock 



Vcc- 



PAL State Machine 



\ \ 



B8-0 

CP 

LE 

73210/11 

As-o 



B8-0 



73210/11 

Ab-o 



C 



Bb-o 
CP 
LE 

73210/11 

Ab-0 



Bb-o 



73210/11 

Ab-0 



Ab-o 
CP 

73210/11 

AOE 

Bb-o 



Ab-0 



Bb-o 



Ab-0 



Ab-o 



73210/11 

PERRA.B 
Bb-o Bb-o 



AOE 



Address 



XEn 



Data + Parity 



Figure 3. Read and Write BuHers Using Eight IDT73210/11 



ABSOLUTE MAXIMUM 


RATINGS(^> 




Symbol 


Rating 


Com'!. 


MIL 


Unit 


Vterm 


Terminal Voltage 
with Respect 
to Ground 


-0.5 to 
Vcc + 0.5 


-0.5 to 
Vcc + 0.5 


V 


Vcc 


Power Supply 
Voltage 


-0.5 to +7.0 


-0.5 to +7.0 


V 


Ta 


Operating 
Temperature 


to +70 


-55 to +125 


°C 


Tbias 


Temperature 
Under Bias 


-55 to +125 


-65 to +135 


°c 


TSTG 


Storage 
Temperature 


-55 to +125 


-65 to +150 


°c 


Pt 


Power Dissipation 


1.2 


1.5 


w 


lOUT 


Total Output 
Current 


200 


250 


mA 



NOTE: 2594tbl06 

1. stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This Is a stress 
rating only and functional operation of the device at these or any other 
conditions above those Indicated In the operational sections of this 
specification Is not Implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 



CAPACITANCE (Ta = +25»C, f = I.OMHz) 



Symbol 



Cm 



COUT 



Ci/o 



Parameter^^^ 



Input 
Capacitance 



Output 
Capacitance 



Input - Output 
Capacitance 



Conditions 



VlN = OV 



VouT = OV 



VOUT=0V 



NOTE: 

1 . This parameter is not production tested. 



Typ. 



Unit 



PF 



PF 



pF 



El 
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DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 

The following conditions apply unless otherwise specified: 

Commercial: Ta = 0°C to +70°C, Vcc = 5.0V ±5%; Military: Ta = -55°Cto+125°C, Vcc = 5.0V ±10% 



Symbol 


Parameter 


Test Conditions'^^ 


iVIIn. 


Typ.<2> 


iVIax. 


Unit 


VlH 


Input HIGH Level 


Guaranteed Logic HIGH Level 


2.0 


— 


— 


V 


VIL 


Input LOW Level 


Guaranteed Logic LOW Level 


— 


— 


0.8 


V 


llH 


Input HIGH Current 


Vcc = Max. 
Vl = 2.7V 


Except I/O 


— 


— 


10 


ma 


I/O pins 


— 


— 


20 


IlL 


Input LOW Current 


Vcc = Max. 
Vl = 0.5V 


Except I/O 


— 


— 


-10 


mA 


I/O pins 


— 


— 


-20 


VIK 


Clamp Diode Voltage 


Vcc = Min., In = -18mA 


— 


-0.7 


-1.2 


V 


los 


Short Circuit Current 


Vcc = Max.(3\ Vo = GND 


PERRA. PERRB 


-30 


— 


-150 


mA 


Ao-8, Bo-8 


-20 


— 


-75 


VOH 


Output HIGH Voltage 


Vcc = Min. 
ViN = ViHorViL 


10H = -12mA MIL 
IOH=-15mACOM'L. 


2.4 


3.3 


— 


V 


Vol 


Output LOW Voltage 


Vcc = Min. 
ViN = ViHorViL 


Ao-8 
Bo-6 


lOL = 48mA MIL. 
lOL = 64mA COM'L. 




0.3 


0.55 


V 


Vcc = Min. 
ViN = ViHorViL 


PERRA 
PERRB 


lOL = 20mA MIL. 
lOL = 24mA COM'L. 


Vh 


Input Hysteresis for CP only 


Vcc = 5V 


— 


200 


— 


mV 



NOTES: 

1 . For conditions shown as Min. or Max., use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at Vcc = 5.0V, ^-aS'C ambient, not production tested. 

3. Not more than one output should be shorted at one time. Duration of the short circuit test should not exceed 1 00 millisecond. 

POWER SUPPLY CHARACTERISTICS 

Commercial: Ta = 0°C to +70°C, Vcc = 5.0V ± 5%; Military: Ta = -55°Cto-Hl25°C, Vcc = 5.0V ±10% 



Symbol 


Parameter 


Test Conditions(^> 


IViin. 


Typ.<^) 


Max. 


Unit 


ICCQC 


Quiescent Power Supply Current 


Vcc = Max., ViN = GND or Vcc 


— 


0.02 


2.0 


mA 


ICCQT 


Quiescent Power Supply Current 
TTL Inputs HIGH 


Vcc = Max. 
VlN = 3.4(3) 


COM'L. 


— 


0.3 


1.0 


mA/ 
Input 


MIL. 


— 


0.3 


1.5 


ICCD 


Dynamic Power Supply 
Current^^) 


Vcc = Max. 
Outputs Disabled 
One input toggling 
50% Duty Cycle 


ViN = Vcc or GND 




0.25 


0.50 


mA/ 
MHz/ 
Input 


Ic 


Dynamic Power Supply 
Currentt"' 


Vcc = Max. 
Outputs Disabled 
fcp = 10MHz 
50% Duty Cycle 
fi = 5 MHz 


ViN = Vcc or GND 




18 


30 


mA 



NOTES: 

1 . For conditions shown as Min. or Max., use appropriate value specified under Electrical Characteristics for tiie applicable device type. 

2. Typical values are at Vcc = 5.0V, -i-25°C ambient. 

3. This parameter is not directly testable but Is derived for use in the total power supply calculation. 

4. lO = IQUIESCENT+ IINPUTS+ IDYNAMIC 

Ic = ICCQG + ICCQT DhNT + ICCD (fcp/2 + fiNi) 

IccQC = Quiescent Current 

IccQT = Power Supply Current for a TTL High Input (Vin = 3.4V) 

Dh = Duty Cycle for TTL Inputs High 

Nt = Number of TTL Inputs at DM 

IccD = Dynamic Current caused by an Input Transition Pair (HLH or LHL) 

fcp= Clock Frequency for Register Devices (Zero for Non-Register Devices) 

fi = Input frequency 

Ni = Number of Inputs at fi 

All currents are in milliamps and all frequencies are In megahertz. 
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SWITCHING CHARACTERISTICS OVER OPERATING RANGE<^> 

Commercial: Ta = 0"'C to +70°C; Vcc = 5V±5% 
Military: Ta = -55°C to +125*C; Vcc = 5V±10%, 
CL=50pF; RL=500n 



Parameter 






IDT73210/11 


IDT73210A/11A 


IDT73210B/11B 


Unit 


Description 


Com'l. 


Mil. 


Com'l. 


Mil. 


Com'l. 


Mil. 


MIn. 


Max. 


MIn. 


Max. 


MIn. 


Max. 


MIn. 


Max. 


MIn. 


Max. 


MIn. 


Max. 


tPHL 
tPLH 


Propagation Delay 

Clock to Ao-8 (AOE = Low) 


2.0 


9.0 


2.0 


11.0 


2.0 


7.2 


2.0 


9.0 


2.0 


6.0 


2.0 


7.5 


ns 


tPHL 
tPLH 


Propagation Del 

Clock to Bo-8 (BOE = Low) 


2.0 


10.5 


2.0 


12.0 


2.0 


9.0 


2.0 


10.5 


2.0 


7.5 


2.0 


9.0 


ns 


tPHL 
tPLH 


Propagation Delay 
CPtoPERRA, PERRB 


2.0 


10.5 


2.0 


12.0 


2.0 


9.0 


2.0 


10.5 


2.0 


7.5 


2.0 


9.0 


ns 


tPHL 
tPLH 


Propagation Delay 
POLARITY to B8 


2.0 


9.5 


2.0 


11.0 


2.0 


8.5 


2.0 


9.5 


2.0 


7.0 


2.0 


8.5 


ns 


tPHL 
tPLH 


Propagation Delay 
Bo-8 to PERRB 
LE = High 


2.0 


10.0 


2.0 


11.5 


2.0 


9.0 


2.0 


10.0 


2.0 


7.5 


2.0 


9.0 


ns 


ts 


Set-up Time 

Ao-8, Bo-a (Reg Y-7321 only), 

POLARITY, SEL to CP 


3.5 




3.5 




3.0 




3.5 




2.5 




3.0 




ns 


tH 


Hold Time 
toCP 


Ao-8. Bo-8 (Req Y-7321 onlv) 


1.0 





1.5 


— 


1.0 





1.5 





1.0 


— 


1.5 





ns 


POLARITY, SEL 


1.5 


— 


2.0 


— 


1.5 


— 


2.0 


— 


1.5 


— 


2.0 


— 


ns 


ts 


Set-up Time 
AEN, BEN to CP 


3.5 


— 


3.5 


— 


3.0 


— 


3.5 


— 


2.5 


— 


3.0 


— 


ns 


tH 


Hold Time 
AEN, BEN to CP 


1.5 


— 


2.0 


— 


1.5 


— 


1.5 


— 


1.5 


— 


1.5 


— 


ns 


ts 


Set-up Time 
Bo-6toLE 


3.5 


— 


3.5 


— 


3.0 


— 


3.5 


— 


2.5 


— 


3.0 


— 


ns 


tH 


Hold Time 
Bo-8 to LE 


1.5 


— 


2.0 


— 


1.5 


— 


1.5 


— 


1.5 


— 


1.5 


— 


ns 


ts 


Set-up Time 
Bo-8toCP(RegZ); LE = High 


4.5 


— 


5.0 


— 


3.5 


— 


4.5 


— 


3.0 


— 


3.5 


— 


ns 


tH 


Hold Time 

Bo-8 to CP (Reg Z); LE = High 


1.5 


— 


3.0 


— 


1.5 


— 


2.5 


— 


1.5 


— 


2.0 


— 


ns 


tPZH 
tPZL 


Output Enable Time 
AOE to Ao-6, BOE to Bo-a 


2.0 


8.0 


2.0 


10.0 


2.0 


7.0 


2.0 


8.0 


2.0 


6.0 


2.0 


7.0 


ns 


tPHZ 
tPLZ 


Output Disable Time 
AOE to Ao-B, BOE to Bo-a 


2.0 


7.5 


2.0 


9.0 


1.5 


7.0 


1.5 


7.5 


1.5 


6.0 


1.5 


6.5 


ns 


tPWH 
tPWL 


Clock Pulse Width High(^> 
Clock Pulse Width Low'^) 


5.0 
5.0 


— 


5.0 
5.0 


"■" 


5.0 
5.0 


— 


5.0 
5.0 


— 


5.0 
5.0 


— 


5.0 
5.0 


— 


ns 
ns 



NOTES: 

1 . All minimum limits for propagation delays are guaranteed but not tested. 

2. This parameter Is guaranteed but not tested. 
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ESD 
PROTECTION 



llH 



INPUTS O- 



IlL 



^><^ 



Figure 4. Input interface Circuit 



Vcc 
O 



— . , VIN 
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Generator vl/ 



Rt 



D.U.T. 
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-O OUTPUTS 



h^—\\:f^ 
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Figure 5. Output Interface Circuit 



+ 7.0V 



VOUT 



50pF 
"Cl ' 



soon 



soon 



DEFINITIONS: 

Cl = Load capacitance: includes jig and probe capacitance 

Rt - Termination resistance: should be equal to Zout of the Pulse Generator 



Figure 6. AC Test Load Circuit 



AC TEST CONDITIONS 



Input Pulse Levels 


GND to 3.0V 


Input Rise/Fall Times 


1V/ns 


Input Timing Reference Levels 


1.SV 


Output Reference Levels 


1.SV 


Output Load 


See Figure 6 



Test 


Switch 


Disable Low 
Enable Low 


Closed 


All other Tests 


Open 
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Integrated Device Technology, Inc. 



16-BIT TRI-PORT 
BUS EXCHANGER 



IDT73720/A 



FEATURES: 

• High-speed 16-bit bus exchange for interbus communica- 
tion in the following environments: 

— IVIulti-way interleaving memory 

— Multiplexed address and data busses 

• Direct interface to R3051 family RISChipSet™ 

— R3051™ family of integrated RISController™ CPUs 

— R3721 DRAM controller 

• Data path for read and write operations 

• Low noise 12mA TTL level outputs 

• Bidirectional 3-bus architecture: X, Y, Z 

— One CPU bus: X 

— Two (interleaved or banked) memory busses:Y & Z 

— Each bus can be independently latched 

• Byte control on all three busses 

• Source terminated outputs for low noise and undershoot 
control 

• 68-pin PLCC and 80-pin PQFP package 

• High-performance CEMOS™ technology. 



DESCRIPTION: 

The IDT73720/A Bus Exchanger is a high speed 1 6-bit bus 
exchange device intended for inter-bus communication in 
interleaved memory systems and high performance multi- 
plexed address and data busses. 

The Bus Exchanger is responsible for interfacing between 
the CPU A/D bus (CPU address/data bus) and multiple 
memory data busses. 

The 73720/A uses a three bus architecture (X, Y, Z), with 
control signals suitable for simple transfer between the CPU 
bus (X) and either memory bus (Y or Z). The Bus Exchanger 
features independent read and write latches for each memory 
bus, thus supporting a variety of memory strategies. All three 
ports support byte enable to independently enable upper and 
lower bytes. 



FUNCTIONAL BLOCK DIAGRAM 



LEXY- 



LEYX- 



Xo:7 
X8:15 



LEZX 



LEXZ- 



8/ / 



V /^ 



Y-WRITE 
LATCH 



v^ 



16 



OEYL 



7^-^ 



OEXL 



<M 



vf 



16 



'16 



Y-READ 
LATCH 



OEYU 



V /^ 



'16 



OEXU 



OEXU -•- 
OEXL -^ 
OEYU -^ 
OEYL -*- 
OEZU -•- 
OEZL -♦■ 



BUS CONTROL 



j6^ 

'■' I F " I 



Z-READ 
LATCH 



17 



OEZL 



16 



Z-WRITE 
LATCH 



'16 



8 



V / 



-^ 



OEZU 



.Yo:7 

.Y8:15 
(Even Path) 



■PATH 
■T/R 
■OED 
-OEC 




.Z0:7 



•^>Z8:15 

(Odd Path) 

2527 dnv 01 



I^Qjg. Figure 1. 73720 Block Diagram 

1. Logic equation s for b us control: 

OEXU = T/R* . SEU*; OEXL = T/R* . GEC*; OEYU = T/R . PATH . OEU* 

OEYL = T/R . PATH . OEH*; OEZU = T/R . PATH* . (5EU*; OEZL - T/R . PATH* . OHI* 

CEMOS, RISChipSet, RISController, R305x, R3051, R3052 are trademarks of Integratad Dovica Technology, Inc. 
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PIN CONFIGURATIONS 



IDin ^CO CM'— 0*-vJ T-T- 



CO ca T- o § 
N N N N C3 



GND 

X8 

X9 

X10 

X11 

X12 

X13 

X14 

X15 

GND 

VCC 

PATH 

OEU 

LEYX 

LEZX 

YO 

Y1 



X 

nnnnnnnnnnnnnnnnn 

/98 7 6 5 4 3 2 1 68 67 66 

• 



C21 
C 22 
C 23 



1125 

d26 

27 

TT 



Pin1 
Designator 



J68-1 



65 64 


63 62 61 






60 


3Z9 




59 


DZ8 




58 


3Z7 




57 


DZ6 




56 


DZ5 




55 


DZ4 




54 


3Z3 




53 


DZ2 




52 


dZ1 




51 


DZO 




50 


3 GND 




49 


DVCC 




48 


DLEXZ 




47 


JOEL 




46 


H LEXY 




45 


DT/R 



28 29 30 31 32 33 34 35 36 37 38 
UUUUUUUUUUU 



cvico^u?^ 



t^ooQOOJO-^cvicottn 



44 u GNo 

39 40 41 42 43 *^ '^" 
U U U U U 
^ CM CO t tn 
>>■>>■>■ 



PLCC 
TOP VIEW 



Q 

z t>~ CO lo ■tm CM 1- 

O X X X XX X X 

nnnnnnnn 



XCD>NNNNNN ZZCJ 

nnnnnnnnnnnn 



GNDC 
NCc 
NCC 
X8C 
X9[= 
X10'= 

xnc 

X12l= 

xi3i: 

X14[= 
X15C 

gndc 

vcc[= 

pathc 

OEUC 
LEYXC 
LEZXC 
YOC 
YIC 
GNDC 



<W79 78 77 76 75 74 73 72 71 70 69 68 67 66 65 64 63 62 61 
1» 

Pin 1 
Designator 



PQ80-1 



"21 22 23 24 25 26 27 28 29 30 31 32 33 

uuuuuuuuuuuuu 

Q O PJ P' Tt in CO 



60 DGND 
59DZ9 
58DZ8 
57 dZ7 
DZ6 
DZ5 



>>- >^ >• >- >• 



5° Q O O) ° 
O > ^ 



34 35 36 37 38 39 40^ 

u u u u u u u 

•^ CM CO ■<* m Q Q 



54 dZ4 
53DZ3 
dZ2 
51 dZ1 
50DZ0 
49 DGND 
48 DVCC 
47JLEXZ 
DOEL 
ULEXY 
44 DT/R 
43DNC 
DNC 
HGND 



PQFP 
TOP VIEW 
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PIN DESCRIPTION 


Slqnal 


I/O 


DescriDtion 


X(0:15) 


I/O 


Bidirectional Data Port X. Usually connected to the CPU's A/D (Address/Data) bus. 


Y{0:15) 


I/O 


Bidirectional Data port Y. Connected to the even path or even bank of memory. 


Z(0:15) 


I/O 


Bidirectional Data port Z. Connected to the odd path or odd bank of memory. 


LEXY 




Latch Enable input for Y-Write Latch. The Y-Write Latch is open when LEXY is high. Data from the X-port 
(CPU) is latched on the high to low transition of LEXY 


LEXZ 




Latch Enable input for Z-Write Latch. The Z-Write Latch is open when LEXZ is high. Data from the X-port 
(CPU) is latched on the high to low transition of LEXZ. 


LEYX 




Latch Enable input for the Y-Read Latch. The Y-Read Latch is open when LEYX is high. Data from the even 
path Y is latched on the high to low transition of LEYX. 


LEZX 




Latch Enable input for the Z-Read Latch. The Z-Read Latch is open when LEZX is high. Data from the odd 
path Z is latched on the high to low transition of LEZX 


PATH 




Even/Odd Path Selection. When high, PATH enables data transfer between the X-Port and the Y-port (even 
path). When low, PATH enables data transfer between the X-Port and the Z-Port (odd path). 


T/R 




Transmit/Receive Data. When high. Port X is an input Port and either Port Y or Z is an output Port. When low, Por 
X is an output Port while Ports Y & Z are input Ports 


OEU 




Output Enable for Upper byte. When low, the Upper byte of data is transfered to the port specified by PATH in 
the direction specified by T/R . 


OEL 




Output Enable for Lower byte. When low, the Lower byte of data is transfered to the port specified by PATH in 
the direction specified by T/H . 



ABSOLUTE MAXIMUM RATINGS^^^ 



CAPACITANCE (Ta = +25°C, F = 1.0MHz) 



Symbol 


Rating 


Com'L 


MIL 


Unit 


Vterm 


Terminal Voltage 
with Respect 
toGND 


-0.5 to +7.0 


-0.5 to +7.0 


V 


Ta 


Operating 
Temperature 


Oto+70 


-55 to +125 


°c 


Tbias 


Temperature 
Under Bias 


-55 to +125 


-65 to +135 


°c 


TSTG 


Storage 
Temperature 


-55 to +125 


-65 to +125 


°c 


Pt 


Power 
Dissipation 


1.0 


1.0 


w 


lOUT 


DC Output 
Current 


50 


50 


mA 



NOTE: 2527tbl03 

1. stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those Indicated in the operational sections of this 
specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 



Symbol 


Parameter^^) 


Conditions 


Max. 


Unit 


CIN 


Input Capacitance 


VlN = OV 


8 


PF 


COUT 


Output Capacitance 


VOUT = OV 


12 


PF 



NOTE: 2527tbl04 

1 . This parameter is guaranteed by device characterization, but is not prod- 
uction tested. 



TRUTH TABLE 



Path 


T/ff 


OEU 


OEL 


Functionality 


L 


L 


L 


L 


Z->X(16-bits)-Read Z^^J 


L 


H 


L 


L 


X->Z(16bits)-WriteZ(i) 


H 


L 


L 


L 


Y-^X(16-bits)-ReadY(2) 


H 


H 


L 


L 


X->Y(16bits)-WriteY(2) 


X 


X 


H 


H 


All output buffers are 
disabled 


X 


X 


H 


L 


Transfer of lower 8 bits 
(0:7) as per PATH & T/H 


X 


X 


L 


H 


Transfer of upper 8 bits 
(8:1 5) as per PATH & T/R 



NOTES: 2527tbioi 

1 . For Z->X and X->Z transfers, Y-port output buffers are tristated. 

2. For Y->X and X->Y transfers, Z-port output buffers are tristated. 
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ARCHITECTURE OVERVIEW 

The Bus Exchanger is used to service both read and write 
operations between the CPU and the dual memory busses. It 
includes independent data path elements for reads from and 
writes to each of the memory banks (Y and Z). Data flow 
control is managed by a simple set of control signals, analo- 
gous to a simple transceiver. In short, the Bus Exchanger 
allows bidirectional communication between ports X and Y 
and ports X and Z as illustrated in figure 1 . 

The data path elements for each port include: 
Read Latch: Each of the memory ports Y and Z contains a 
transparent latch to capture the contents of the memory bus. 
Each latch features an independent latch enable. 
Write Latch: Each memory port Y and Z contains an indepen- 
dent latch to capture data from the CPU bus during writes. 
Each memory port write latch features an independent latch 
enable, allowing write data to be directed to a specific memory 
port without disrupting the other memory port. 

Data Flow Control Signals 

T/R (Transmit/Receive). This signal controls the direction 
of data transfer. A transmit is used for CPU writes, and a 
re ceive i s use d for read operations. 

OEU, OEL are the output enable control signals to select 
upper or lower bytes of all three ports. 

Path: The path control signal is used to select between the 
even memory path Y and the odd memory path Z during read 
or write operations. Path selects the memory port to be 
connected to the CPU bus (X-port), and is independent of the 
latch enable signals. Thus, it is possible to transfer data from 
one memory port to the CPU bus (X) while capturing data from 
the other memory port. 

MEMORY READ OPERATIONS 

Latch Mode 

In this mode the read operation consists of two stages. 
During the first stage, the data present at the memory port is 
captured by the read latch for that memory port. During a 
subsequent stage, data is brought from a selected memory 
port to the CPU A/D port X by using output enable control. 

The read operation is selected by driving T/R low. The read 
is managed using the Path input to select the memory port (Y 
or Z); the LEYX/LEZX enable the data capture into the 
corresponding Read Latch. 

In this way, memory interleaving can be performed. While 
data from one bank is output onto the CPU bus, data on the 
other bank is captured in the other memory port. In the next 
cycle, the Path input is changed, enabling the next data 



element onto the CPU bus, while the first bank is presented 
with a new data element. 

Transparent Mode 

The Bus Exchanger may be used as a data transceiver by 
leaving all latches open or transparent. 

Memory Write Operations 

Memory write operations also consist of two distinct stages. 
During one stage, the write data is captured into the selected 
memory port write latch. During a later stage, the memory is 
presented on the memory port bus 

The write operation is selected by driving T/R high. Writes 
are thus performed using the Path input to select the memory 
port (Y or Z). The LEXY/LEXZ capture data in the correspond- 
ing Write Latch. 

Note that it is possible to utilize the bus exchanger's write 
resources as an additional write buffer, if desired; the CPU 
A/D bus can be freed up once the data has been captured by 
the Bus Exchanger. 

APPLICATIONS 

Use as Part of the R3051 Family ChipSet 

Figure 2 shows the use of the Bus Exchanger in a typical 
R3051 based system. 

In write transactions, the R3051 drives data on the CPU 
bus. The latch enables are held open through the entire write; 
thus, the bus exchanger is used like a transceiver. The 
appropriate LEXY/LEXZ signal is derived from ALE (Logic 
low- indicating that the processor is driving data) and the low 
order address bit. The rising edge of Wr from the CPU, ends 
the write operation. 

During read transactions, the memory system is respon- 
sible for generating the input control signals to cause data to 
be captured at the memory ports. The memory controller is 
also responsible for acknowledging back to the CPU that the 
data is available, and causing the appropriate path to be 
selected. 

The R3721 DRAM controller for the R3051 family uses the 
transparent latches of the read ports. The R3721 directly 
controls the inputs of the bus exchanger, during both reads 
and writes. Consult the R3721 data sheet for more informa- 
tion on these control signals. 

Use in a general 32-bit System 

Figures 3 and 4 illustrate the use of the Bus Exchanger in 
a 32-bit microprocessor based system. Note the reduced pin 
count achieved with the Bus Exchanger. 
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Figure 2. Bus Exchanger Used In R3051 Family System 
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Data Bus Chip Count = 8 Pin Count = 160 
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Figure 3. CPU System with Transparent Data Path 
(2-way Interleaving) 



Figure 4. CPU System with Latched Data Path 
(2-way Interleaving) 
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DC ELECTRICAL CHARACTERISTICS (Vcc = 5.0V ± 5%, Ta = 


0»C to -^70°C) 








Symbol 


Parameter 


Test CondItion8<^> 


Min. 


Typ/2) 


Max. 


Unit 


VlH 


Input HIGH Level 




2.0 


— 


— 


V 


VIL 


Input LOW Level 




— 


— 


0.8 


V 


llH 


Input HIGH Current 


Vcc = Max., ViH = 2.7V 


Inputs only 


— 


— ■ 


5.0 


ma 


I/O pins 


— 


— 


5.0 




IlL 


Input LOW Current 


Vcc = Max., ViL = 0.5V 


Inputs only 


— 


— 


-5.0 


ma 


I/O pins 


— 


— 


-5.0 




VIK 


Clamp Diode Voltage 


Vcc = Min., liN = -18mA 


— 


-0.7 


-1.2 


V 


los<3) 


Short Circuit Current 


Vcc = Max., Vo = GND 


-60.0 


— 


-200.0 


mA 


VOH 


Output HIGH Voltage 


Vcc = Min., ViN = ViH or ViL, Ioh = -12mA 


2.4 


3.3 


— 


V 


Vol 


Output LOW Voltage 


Vcc = Min., ViN = ViH or ViL, lOL = 12mA 


— 


0.3 


0.5 


V 


Vh 


Input Hysteresis 
All inputs 


Vcc = 5V 


— 


200.0 


— 


mV 


Ice 


Quiescent Power 
Supply Current 


Vcc = Max. 

ViN = GND or Vcc 


— 


0.2 


1.5 


mA 


Alec 


Quiescent Power 
Supply Current 


Vcc = Max. 
ViN=3.4V(^' 


— 


0.5 


2.0 


mA/ 
Input 


ICCD 


Dynamic Power 
Supply Current'^' 


Vcc = Max. 

ViN = VccorGND 

Outputs Disabled 

UE = Vcc 

One Input Toggling 

50 % Duty Cycle 




0.25 


0.5 


mA/ 
MHz 


Ic 


Total Power Supply 
Current'^) 


Vcc = Max. 
ViN = VccorGND 
Outputs Disabled 
50 % Duty Cycle 
UE = Vcc 
fi = 10MHz 
One Bit Toggling 




2.7 


6.5 


mA 



NOTES: 

1 . For conditions shown as max. or min., use appropriate Vcc value. 

2. Typical values are at Vcc = 5.0V, +25°C ambient. 

3. Not more than one output should be shorted at a time. Duration of the short drcuit test should not exceed one second. 

4. Per TTL driven input (Vin = 3.4V); all other inputs at Vcc or GND. 

5. This parameter is not directly testable, but is derived for use in Total Power Supply Calculations. 

6. Ic = Iquiescent + Iinputs + Idynamic 

Ic = Ice + Alec DhNt + IccD (fcp/2 + fiNi) 

Ice = Quiescent Current 

Alec = Power Supply Current for a TTL High Input (Vin = 3.4V) 

Dh «= Duty Cycle for TTL Inputs High 

Nt = Number of TTL Inputs at Dh 

IccD = Dynamic Current Caused by an Input Transition Pair (HLH or LHL) 

fcp = Clock Frequency for Register Devices {Zero for Non-Register Devices) 

fi = Input Frequency 

Ni = Number of Inputs at fi 

All currents are in miiliamps and all frequencies are in megaherz. 



AC TEST CONDITIONS 




Input Pulse Levels 


GND to 3.0V 


Input Rise/Fall Times 


5ns 


Input Timing Reference Levels 


1.5V 


Output Reference Levels 


1.5V 


Output Load 


See Figure 5 
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AC ELECTRICAL CHARACTERISTICS (Vcc = 


= 5.0V±5%,Ta = 


0°to+70*C) 








Symbol 


Parameter 


Test Conditions'^) 


7a720A 


73720 


Units 


Mln.l^i 


Max. 


Mln/!'^ 


Max. 


tPLH 
tPHL 


X to Y & X to Z Latches enabled 


CL=50pF 

Rl = 500 Ohms 


— 


^^ 


2.0 


7.5 


ns 


tPLH 
tPHL 


Y to X & Z to X Latches enabled 


— 


— 


2.0 


7.5 


ns 


tPLH 
tPHL 


Latch Enable to Y & Z Port LEXY to Y 

LEXZtoZ 


— 


— ' ', 


2.0 


8.5 


ns 


tPLH 
tPHL 


Latch Enable to X LEYX to X 

LEZXtoX 


— 


' — . 


2.0 


8.5 


ns 


tPLH 
tPHL 


Path to X Port Propagation Delay 


— 


— 


2.0 


8.5 


ns 


tHZ 
tLZ 


Y & Z Port Disable Time (T/R, PATH, OEU, OEL)<^* 


— 


— 


2.0 


9.5 


ns 


tZH 
tZL 


Y & Z Port Enable Time (T/R, PATH, UHJ, OEi:)(=" 


— 


— 


2.0 


10.5 


ns 


tHZ 
tLZ 


X-Port DisableTime (T/R, OEU, OEL)*^' 


— 


— 


2.0 


9.5 


ns 


tZH 
tZL 


X-Port Enable Time (T/R, OEU, OEL)i^' 


, — ■ 


— 


2.0 


10.5 


ns 


tsu 


Port to LE Set-up time 


— 


— 


2.0 


— 


ns 


tH 


Port to LE Hold time 


— 


— . 


1.5 


— 


ns 



NOTES: 

1 . All timings are referenced to 1 .5 V. 

2. This parameter Is guaranteed by design, but not tested. 

3. Bus turnaround times are guaranteed by design, but not tested. (T/R enable/disable times). 



TEST CIRCUITS AND WAVEFORMS 

Vcc 




7.0V 



SWITCH POSITION 



Test 


Switch 


Disable Low 
Enable Low 


Closed 


All Other Tests 


Open 



DEFINITIONS: 2527tbiOB 

Cl = Load capacitance: includes jig and probe capacitance. 
Rt - Termination resistance: should be equal to Zout of the Pulse 
Generator. 



Figure 5. Test Circuit for all outputs 
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SET-UP, HOLD AND RELEASE TIMES 



PULSE WIDTH 



DATA \/\/^ 
INPUT AA/T 



TIMING ■ 
INPUT. 



-tsu-*- 



>€ 



ASYNCHRONOUS CONTROL 

PRESET sjx- 

CLEAR >C 

ETC. ^ 



-ih 



SYNCHRONOUS CONTROL 



-tsu- 



tH 



tREM 



3V 

~ ov 



- 3V 
— 1.5V 

- OV 



tH 



3V 



gsEE-i5v 



LOW-HIGH-LOW 
PULSE 



HIGH-LOW-HIGH 
PULSE 



/ t 



. tw 



v/ 



1.5V 



1.5V 



PROPAGATION DELAY 



SAME PHASE 
INPUT TRANSITION. 



/T^ 



tPLH 



OUTPUT 



tPLH 



OPPOSITE PHASE 
INPUT TRANSITION 



tPLH 



— / , N— V 

,^ tPLH U_J 



3V 

1.5V 

OV 

VOH 

.5V 

Vol 



3V 

1.5V 

OV 



ENABLE AND DISABLE TIMES 

ENABLE DISABLE 



CONTROL 
INPUT 



1^__f 



OUTPUT' yyiT^u 
NORMALLY Sr^li^o 
LOW 



tPZL 

CLOSED y 
-»-|tPZH ■*- 



„ OUTPUT SWITCH 
NORMALLY nPEN 
HIGH____ 



3.5V 
1.5V 



•I 



tPHZ 



1.5V 
OV 



tPLZ 



d: 



3V 

1.5V 

OV 

3.5V 



0.3V Vol 
VOH 



0.3V 



jT 



OV 



NOTES: 

1 . Diagram shown for Input Control Enable-LOW and input Control Disabie- 
HiGH. 

2. Pulse Generator for All Pulses: Rate ^ 1 .0 MHz; ZO <, 50n; tF <, 2.5ns; tR 
5 2.5ns. 
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Integrated Device Technology, Inc. 



16-BIT CMOS 
ERROR DETECTION 
AND CORRECTION UNIT 



IDT39C60 

IDT39C60-1 

IDT39C60A 

IDT39C60B 



FEATURES 

• Low-power CEMOS™ 

— Military: 100mA (max.) 

— Commercial: 85mA (max.) 

• Fast 

— Data in to Error Detect 

IDT39C60B: 18ns (max.), IDT39C60A: 20ns (max.) 
IDT39C60-1: 25ns (max.), IDT39C60: 32ns (max.) 

— Data in to Corrected Data out 

IDT39C60B: 25ns (max.), IDT39C60A: 30ns (max.) 
IDT39C60-1: 52ns (max.), IDT39C60: 65ns (max.) 

• Improves system memory reliability 

— Corrects all single-bit errors, detects all double and 
some triple-bit errors 

• Cascadable 

— Data words up to 64 bits 

• Built-in diagnostics 

— Capable of verifying proper EDC operation via 
software control 

• Simplified byte operations 

— Fast byte writes possible with separate byte enables 

• Available in 48-pin DIP, 52-pin PLCC and LCC 

• Pin-compatible to all versions of the AMD2960 

• Military product available compliant to MIL-STD-883, 
Class B 



• Standard Military Drawing #5962-8861 3 available for this 
function 

DESCRIPTIONS 

The IDT39C60 family are high-speed, low-power, 16-bit 
Error Detection and Correction Units which generate check- 
bits on a 16-bit data field according to a modified Hamming 
Code and correct the data word when checkbits are supplied. 
When performing a read operation from memory, the 
IDT39C60S will correct 1 00% of all single bit errors, will detect 
all double bit errors and some triple bit errors. 

The IDT39C60S are easily cascadable from 1 6 bits up to 64 
bits. Sixteen-bit systems use 6 check bits, 32-bit systems use 
7 check bits and 64-bit systems use 8 check bits. For all three 
configurations, the error syndrome is made available. 

All parts incorporate 2 built-in diagnostic modes. Both 
simplify testing by allowing for diagnostic data to be entered 
into the device and to execute system diagnostic functions. 

The IDT39C60S are pin-compatible, performance-enhanced 
functional replacements for all versions of the 2960. They are 
fabricated using CEMOS, a CMOS technology designed for 
high-performance and high-reliability. The devices are pack- 
aged in either 48-pin DIPs and 52-pin PLCC and LCCs. 

Military grade product is manufactured in compliance to the 
latest revision of MIL-STD-883, Class B. 



FUNCTIONAL BLOCK DIAGRAM 

LEouT O 
OlBYTEO n> 




GENERATE O- 
CORRECT O- 



CEMOS and MICROSLICE are trademarks of Integrated Device Technology, Inc. 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



MAY 1992 



©1992 Integrated Device Technology, Inc. 
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PIN CONFIGURATIONS 



CORRECT UZ 


1 




48 


DATA15 nz 


2 




47 


DATA14 i= 


3 




46 


DATA13 [Z 


4 




45 


DATA12 d 


5 




44 


LEiN CZ 


6 




43 


LEdiag I^ 


7 




42 


OEBYTE1 d 


8 




41 


DATA11 1= 


g 




40 


DATA10 1= 


10 




39 


DATA9 d 


11 




38 


DATAs d 


12 


P48-1 


37 


GND d 
DATA? d 


13 
14 


& 
C48-2 


36 
35 


DATA6 d 


15 




34 


DATAs d 


16 




33 


DATA4 d 


17 




32 


OEBYTEo d 


18 




31 


LEouT d 


19 




30 


DATA3 d 


20 




29 


DATA2 d 


21 




28 


DATA1 d 


22 




27 


DATAo d 


23 




26 


SC1 d 


24 




25 



INDEX 



LEdiaq 

O^BYTEi 

DATA11 

DATA10 

DATA9 

DATAs 

GND 

DATA? 

DATAs 

DATAs 

DATA4 

OEBYTEo 

Vcc 



PASSTHRU 

DIAG MODE1 

DIAG MODEo 

CODE ID2 

CODE ID1 

CODE IDo 

GENERATE 

CB6 

CBo 

CB5 

CB4 

CB3 

Vcc 

CB2 

CBi 

MULT E RROR 

ERROR 

OEsc 

SCO 

SCs 

SCa 

SC2 
SC4 
SC6 



DIP 

TOP VIEW 

(600 mil X 100 mil Centers) 



S 9 Ji! - o 
O O Q Q Q 




H < < < < >-' 

-■ Q Q Q D 

PLCC 

TOP VIEW 

(750 mil X 750 mil Centers) 



8.10 



IDT3gC60/-1/A/B 

16-BIT CMOS DETECTION AND CORRECTION UNIT 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



PIN DESCRIPTIONS 



Pin Name 


I/O 


Description 


DATAo-15 


I/O 


1 6 bidirectional data lines provide input to the Data Input Latcii and receive output from the Data Output Latch. 
DATAo is the least significant bit; DATA15 the most significant. 


CBo-« 


1 


Seven check bit input lines are used to input check bits for error detection. Also used to input syndrome bits 
for error correction in 32- and 64-bit configurations. 


LEiN 


1 


Latch Enable — Data Input Latch. Controls latching of the input data. When HIGH, the Data Input Latch and 
Check Bit Input Latch follow the input data and input check bits. When LOW, the Data Input Latch and Check 
Bit Input Latch are latched to their previous state. 


GENERAie 


1 


Generate Check Bits input. When this input is LOW, the EDC is in the Check Bit Generate mode. When H IGH , 
the EDC is in the Detect mode or Correct mode. In the Generate mode, the circuit generates the check bits 
or partial check bits specific to the data in the Data Input Latch. The generated check bits are placed on the 
SO outputs. In the Detect or Correct modes the EDC detects single and multiple errors and generates 
syndrome bits based upon the contents of the Data Input Latch and Check Bit Input Latch. In Correct mode, 
single-bit errors are also automatically corrected — corrected data is placed at the input of the Data Output 
Latch. The syndrome result is placed on the SC outputs and indicates, in a coded form, the number of errors 
and the bit-in-error. 


SCo-6 





Syndrome/Check Bit outputs hold the check/partial check bits when the EDC is in Generate mode and will hold 
the syndrome/partial syndrome bits when the device is in Detect or Correct modes. These are 3-state outputs. 


GEsc 


1 


Output Enable— Syndrome/Check Bits. WhenLOW,the3-stateoutput lines SCo-6 are enabled. WhenHIGH, 
the SC outputs are in the high impedance state. 


ERROR 


o 


Error Detected output. When the EDC is in Detect or Correct mode, this output will go LOW if one or more 
syndrome bits are asserted, meaning there are one or more bit errors in the data or check bits. If no syndrome 
bits are asserted, there are no errors detected and the output will be HIGH. In Generate mode, ERROR is 


forced HIGH. (In a 64-bit configuration, ERROR must be implemented externally.) 


MULT ERROR 





Multiple Errors Detected output. When the EDC is in Detect or Correct mode this output, if LOW, indicates 
that there are two or more bit errors that have been detected. If HIGH, this indicates that either one or no errors 
have been detected. In Generate mode, MULT ERROR is forced HIGH. (In a 64-bit configuration, 
MULT ERROR must be implemented externally.) 


CORRECT 


1 


Correct input. When HIGH, this signal allows the correction network to correct any single-bit error in the Data 
Input Latch (by complementing the bit-in-error) before putting it into the Data Output Latch. When LOW, the 
EDC will drive data directly from the Data Input Latch to the Data Output Latch without correction. 


LEouT 


1 


Latch Enable — Data Output Latch. Controls the latching of the Data Output Latch. When LOW, the Data 
Output Latch is latched to its previous state. When HIGH, the Data Output Latch follows the output of the Data 
Input Latch as modified by the correction logic network. In Correct mode, single-bit errors are corrected by 
the network before loading into the Data Output Latch. In Detect mode, the contents of the Data Input Latch 
are passed through the correction network unchanged into the Data Output Latch. The inputs to the Data 
Output Latch are disabled with its contents unchanged if the EDC is in Generate mode. 


CEBYTEo 
UEBYTEi 


1 


Output Enable — Bytes and 1 , Data Output Latch controls the 3-state outputs for each of the two bytes 
of the Data Output Latch. When LOW, these lines enable the Data Output Latch and, when HIGH, these lines 
force the Data Output Latch into the high impedance state. The two enable lines can be separately activated 
to enable only one byte of the Data Output at a time. 


PASSTHRU 


1 


PASSTHRU input, when HIGH, forces the contents of the Check Bit Input Latch onto the Syndrome/Check 
Bit outputs (SCo-6) and the unmodified contents of the Data Input Latch onto the inputs of the Data Output 
Latch. 


DIAG MODEo-1 
CODE IDo-2 


1 
1 


Diagnostic Mode Select controls the initialization and diagnostic operation of the EDC. 
Code Identification inputs identify the size of the total data word to be processed and which 1 6-bit slice of larger 
data words a particular EDC is processing. The three allowable data word sizes are 1 6, 32, and 64 bits and 
their respective modified Hamming Codes are designated 16/22, 32/39 and 64/72. Special CODE ID input 
001 (ID2, ID1 , IDo) is also used to instruct the EDC that the signals CODE ID0-2, DIAG MODE0-1 , CORRECT 
and PASSTHRU are to be taken from the diagnostic latch rather than the control lines. 


LEdiag 


1 


Latch Enable — Diagnostic Latch. The Diagnostic Latch follows the 1 6-bit data on the input lines when H IGH . 
When LOW, the outputs of the Diagnostic Latch are latched to their previous states. The Diagnostic Latch 
holds diagnostic check bits and internal control signals for CODE ID0-2, DIAG MODE0-1, CORRECT and 
PASSTHRU. 
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PRODUCT DESCRIPTION 

The IDT39C60 EDC Unit is a powerful 16-bit cascadable 
slice used for check bit generation, error detection, error 
correction and diagnostics. As shown in the Functional Block 
Diagram, the device consists of the following: 

— Data Input Latch 

— Data Output Latch 

— Diagnostic Latch 

— Check Bit Input Latch 

— Check Bit Generation Logic 

— Syndrome Generation Logic 

— Error Detection Logic 

— Error Correction Logic 

— Control Logic 

DATA INPUT/OUTPUT/DIAGNOSTIC LATCHES 

The LEiN, Latch Enable input, controls the Data Inputwhich 
can load 1 6 bits of data from the bidirectional DATA lines. The 
input data is used for either check bit generation or error 
detection/correction. 

The 16 bits of data from the DATA lines can be loaded into 
the Diagnostic Latch under control of the Diagnostic Latch 
Enable, LEdiag, giving check bit information in one byte and 
control information in the other byte. The Diagnostic Latch is 
used when in Internal Control mode or in one of the Diagnos- 
tics modes. 

The Data Output Latch is split into two bytes and enabled 
onto the DATA lines through separate byte control lines. The 
Data Output Latch stores the result of an error correction 
operation or is loaded directly from the Data Input Latch under 
control of the Latch Enable Out (LEouT). The PASSTHRU 
control input determines which data is loaded. 

CHECK BIT GENERATION LOGIC 

This block of combinational logic generates 7 check bits 
using a modified Hamming Code from the 1 6 bits of data input 
from the Data Input Latch. 

SYNDROME GENERATION LOGIC 

This logic compares the check bits generated through the 
Check Bit Generator with either the check bits in the Check Bit 
Input Latch or 7 bits assigned in the Diagnostic Latch. 

Syndrome bits are produced by an exclusive-OR of the two 
sets of bits. A match indicates no errors. If errors occur, the 
syndrome bits can be decoded to indicate the bit in error, 
whether 2 errors were detected or 3 or more errors. 

ERROR DETECTION/CORRECTION LOGIC 

The syndrome bits generated by the Synd rome Log ic are 
decoded an d used to control the ERROR and 
MULTERROR outputs. If one or more errors are detected. 



ERROR goe s low. If two o r more errors are detected, both 
ERROR and MULT ERROR go low. Both outputs remain high 
when there are no errors detected. 

For single bit errors, the correction logic will complement 
(correct) the bit in error, which can then be loaded into the Data 
Out Latches under the LEout control . If check bit errors need 
to be corrected, then the device must be operated in the 
Generate mode. 

CONTROL LOGIC 

The control logic determines the specific mode of opera- 
tion, usually from external control signals. However, the 
Internal Control mode allows these signals to be provided 
from the Diagnostic Latch. 

DETAILED PRODUCT DESCRIPTION 

The IDT39C60 EDC unit contains the logic necessary to 
generate check bits on a 16-bit data input according to a 
modified Hamming Code. The EDC can compare internally 
generated check bits against those read with the 1 6-bit data 
to allow correction of any single bit data error and detection of 
all double and some triple bit errors. The IDT39C60 can be 
used for 16-bit data words (6 check bits), 32-bit data words 
(7 check bits) or 64-bit data words (8 check bits). 

CODE AND BYTE SELECTION 

The 3 code identification pins, IDo-2, are used to determine 
the data word size from 1 6, 32 or 64 bits and the byte position 
of each 16-bit IDT39C60 EDC device. 

Code 1 6/22 refers to a 1 6-bit data field with 6 check bits. 

Code 32/39 refers to a 32-bit data field with 7 check bits. 

Code 64/72 refers to a 64-bit data field with 8 check bits. 

The IDo-2 of 001 is used to place the device in the Internal 
Control mode as described later in this section. 

Table 1 defines all possible identification codes. 

CHECK AND SYNDROME BITS 

The IDT39C60 provides either check bits or syndrome bits 
on the three-state output pins, SCo-6. Check bits are gener- 
ated from a combination of the Data Input bits, while syndrome 
bits are an Exclusive-OR of the check bits generated from 
read data with the read check bits stored with the data. 
Syndrome bits can be decoded to determine the single 
bit-in-error or that a double error was detected. Some triple bit 
errors are also detected. The check bits are labeled: 



Co, C1,C2, C3, C4 
Co, Cl,C2, C3, C4, C5 
Co, C1,C2, C3, C4, C5, C6 
Co, Cl, C2, C3, C4, C5, C6, C7 

Syndrome bits are similarly labeled So through S? 



for the 8-bit configuration 
for the 1 6-bit configuration 
for the 32-bit configuration 
for the 64-bit configuration 
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CONTROL MODE SELECTION 

Tables 2 and 3 describe the 9 operating modes of the 
IDT39C60. The Diagnostic mode pins, DIAG MO DEo-1, de- 
fine 4 basic areas of operation, with GENERATE, CORRECT 
and PASSTHRU, further dividing operation into 8 functions 
with the IDo-2 defining the ninth mode as the Internal mode. 

Generate mode is used to display the check bits on the 
outputs SCo-6. The Diagnostic Generate mode displays 
check bits as stored in the Diagnostic Latch. 

Detect mode prov ides an i ndic ation of errors or multiple 
errors on the outputs ERROR and MULTERROR. Single bit 
errors are not corrected in this mode. The syndrome bits are 
provided on the outputs SCo-e. For the Diagnostic Detect 
mode, the syndrome bits are generated by comparing the 
internally generated check bits from the Data In Latch with 
check bits stored in the diagnostic latch rather than with the 
check bit latch contents. 

Correct mode is similar to the Detect mode except that 



single bit errors will be complemented (corrected) and made 
available as input to the Data Out Latch. Again, the Diagnostic 
Correct mode will correct single bit errors as determined by 
syndrome bits generated from the Data Input and contents of 
the Diagnostic Latch. 

The Initialize mode provides check bits for all zero bit data. 
Data In Latch is set and latched to a logic zero and made 
available as input to the Data Out Latch. 

The Internal mode disables the external control pins DIAG 
MODEo-1, CORRECT, PASSTHRU and CODE ID to be 
defined by the Diagnostic Latch. When in the internal control 
mode, the data loaded into the diagnostic latch should have 
the CODE ID different from 001 as this would represent an 
invalid operation. 



CODE 


CODE 


CODE 


Hamming Code 


ID2 


IDl 


IDO 


and Slice Selected 











Code 16/22 








1 


internal Control Mode 





1 





Code 32/39, Byte and 1 





1 


1 


Code 32/39, Byte 2 and 3 


1 








Code 64/72, Byte and 1 


1 





1 


Code 64/72, Byte 2 and 3 


1 


1 





Code 64/72, Byte 4 and 5 


1 


1 


1 


Code 64/72, Byte 6 and 7 



Table 1. Hamming Code and Slice Identification 



DIAG 
MODEi 


DIAG 
M0DE2 


Diagnostic Mode Selected 








Non-dlagnostic mode. The EDC 

functions normally in all modes. 





1 


Diagnostic Generate. The contents of 
the Diagnostic Latch are substituted for 
the normally generated check bits when 
in the Generate mode. The EDC func- 
tions normally in the Detect or Correct 
modes. 


1 





Diagnostic Detect/Correct. In the De- 
tect or Correct mode, the contents of the 
Diagnostic Latch are substituted for the 
check bits normally read from the Check 
Bit Input Latch. The EDC functions 
normally in the Generate mode. 


1 


1 


initialize. The outputs of the Data Input 
Latch are forced to zeroes and the check 
bits generated correspond to the all zero 
data. The latch is not reset, a functional 
difference from the Am2960. 

' 2595 tbio: 



Table 2. Diagnostic Mode Control 
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Operating 
Mode 


DMi DMo 




CORRECT 


PASS- 
THRU 


DATAouT Latch 
(LEouT = High) 


SCO-6 

(OEsc = Low) 


ERROR 


GENERATE 


MULT ERROR 


Generate 




1 





X 





— 


Check Bits Generated 
from DATAiN Latch 


High 


Detect 



1 


1 








DATAiN Latch 


Syndrome Bits DATAin/ 
Check Bit Latch 


Error Dep^^' 


Correct 



1 


1 


1 





DATAiN Latch with 
Single Bit Correction 


Syndrome Bits DATAin/ 
Check Bit Latch 


Error Dep 


PASSTHRU 




1 

1 


X 


X 


1 


DATAiN Latch 


Check Bit Latch 


High 


Diagnostic 
Generate 


1 





X 





— 


Check Bits from 
Diagnostic Latch 


High 


Diagnostic 
Detect 


1 


1 








DATAIN Latch 


Syndrome Bits DATAin/ 
Diagnostic Latch 


Error Dep 


Diagnostic 
Correct 


1 


1 


1 





DATAiN Latch with 
Single Bit Correction 


Syndrome Bits DATAin/ 
Diagnostic Latch 


Error Dep 


Initialization 
Mode 


1 1 


X 


X 


X 


DATAIN Latch 
Set to 0000 


Check Bits Generated 
from DATAin Latch 
(0000) 


" 


Internal 
Mode 


IDo-2 = 001 (Control Signals IDo-2, DIAG MODEo-i, CORRECT and PASSTHRU are taken from the Diagnostic 
Latch) 



NOTE: 

1 . ERROR DEP (Error Dependent): 
high for no errors. 



2S95 tbi 04 

ERROR will be low for single or multiple errors, with MULT ERROR low tor double or multiple errors. Both signals are 



Table 3. IDT39C60 Operating Modes 



8.10 



1DT39C60/-1/A/B 

16-BIT CMOS DETECTION AND CORRECTION UNIT 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



16-BIT DATA WORD CONFIGURATION 

Figure 1 indicates the 22-bit data format for two bytes of 
data and 6 check bits. 



A single IDT39C60 EDC unit, connected as shown in 
Figure 2, provides all the logic needed for single bit error 
correction and double bit error detection of a 1 6-bit data field. 
The identification code 16/22 indicates 6 check bits are 
required. The CB6 pin is, therefore, a "Don't Care" and ID2,ID1, 
IDo = 000. 



DATA 



CHECK BITS 



BYTE1 


BYTEo 


Co 


Ci 


C2 


C3 


C4 


Cs 



15 



87 



Uses Modified Hamming Code 16/22 
16 Data Bits with 6 Clieck Bits 

Figure 1. 16-Bit Data Format 



INPUT CHECK BITS 
FOR 16-BIT CONFIGURATION 



DATAo-15 



'^ TIETd^ 

Co Ci Cz C3 C4 Cs Vcc 



DATAo-15 CBo CBi CB2 CB3 CB4 CBs CBs 



ERROR 



IDT39C60 EDC 



CODE ID 



MULT 



ERROR 

SCO SCi SC2 SC3 SC4 SC5 SC6 



i I i I i 



Si/Ci 



S3/C3 



S5/C5 



000 



So/Co S2/C2 S4/C4 HIGH 
V _y 



SYNDROME/CHECK BIT OUTPUT 
Figure 2. 16-Bit Configuration 



Table 3 describes the operating modes available. The 
output pin SCe, is forced high for either syndrome or checkbits 
since only 6 check bits are used for the 1 6/22 code. 

Table 4 indicates the data bits participating in the check bit 
generation. For example, check bit Co is the Exclusive-OR 
function of the 8 data input bits marked with an X. Check bits 
are generated and output in the Generate and Initialization 
fy/lode. Checkbits are passed as stored in the PASSTHRU or 
Diagnostic Generate Mode. 

Syndrome bits are generated by an Exclusive-OR of the 
generated check bits with the read check bits. For example, 
SX is the XOR of check bits CX from those read with those 
generated. Table 5 indicates the decoding of the six 



syndrome bits to indicate the bit-in-errorfor a single bit error, 
or whether a double or triple bit error was detected. The all 
zero case indicates no errors detected. 

In the Correct Mode, the syndrome bits are used to comple- 
ment (correct) single bit errors in the data bits. For double or 
multiple error detection, the data available as input to the Data 
Out Latch is not defined. 

Table 6 defines the bit definition for the Diagnostic Latch. 
As defined in Table 3, several modes will use the diagnostic 
check bits to determine syndrome bits or to pass as check bits 
to the SCo-5 outputs. The Internal Mode substitutes the 
indicated bit position for the external control signals. 
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Generated 
Check Bits 


Participating Data Bits<^) 


Parity 





1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


11 


12 


13 


14 


15 


Co 


Even (XOR) 




X 


X 


X 




X 






X 


X 




X 






X 




Ci 


Even (XOR) 


X 


X 


X 




X 




X 




X 




X 




X 








C2 


Odd (XNOR) 


X 






X 


X 






X 




X 


X 






X 




X 


C3 


Odd (XNOR) 


X 


X 








X 


X 


X 








X 


X 


X 






C4 


Even (XOR) 






X 


X 


X 


X 


X 


X 














X 


X 


C5 


Even (XOR) 


















X 


X 


X 


X 


X 


X 


X 


X 



NOTE: 

1 . The check bit is generated as either an XOR or XNOR of the eight data bits noted by an "X" In the table. 

Table 4. 16-Bit Modified Hamming Code — Check Bit Encode Chart 







Hex 





1 


2 


3 




Syndrome 
Bits 

S3 S2 Si 


S5 
34 

So 







1 


1 



1 
1 


Hex 











* 


C4 


C5 


T 


1 





1 


CO 


T 


T 


14 


2 


1 





CI 


T 


T 


M 


3 


1 


1 


T 


2 


8 


T 


4 


1 





C2 


T 


T 


15 


5 


1 


1 


T 


3 


10 


T 


6 


1 1 





T 


4 


9 


T 


7 


1 1 


1 


M 


T 


T 


M 


8 


1 





C3 


T 


T 


M 


9 


1 


1 


T 


5 


11 


T 


A 


1 1 





T 


6 


12 


T 


B 


1 1 


1 


1 


T 


T 


M 


C 


1 1 





T 


7 


13 


T 


D 


1 1 


1 


M 


T 


T 


M 


E 


1 1 1 








T 


T 


M 


F 


1 1 1 


1 


T 


M 


M 


T 



NOTES: 

* = No errors detected 

Number =« The number of the single bit-ln-error 

T = Two errors detected 

M = Three or more errors detected 

Table 5. Syndrome Decode to BIt-ln-Error 
(16-Blt Configuration) 



Data Bit 


internal Function 





Diagnostic Check Bito 


1 


Diagnostic Check Biti 


2 


Diagnostic Check Bit2 


3 


Diagnostic Check Bits 


4 


Diagnostic Check Bit4 


5 


Diagnostic Check Bits 


6,7 


Don't Care 


8 


CODE IDo 


9 


CODE IDi 


10 


CODE ID2 


11 


DIAG MODEo 


12 


DIAG MODEi 


13 


CORRECT 


14 


PASSIM RU 


15 


Don't Care 



Table 6. Diagnostic Latch Loading — 16-Bit Format 



CHECK 
DATA BITS 



JT 



Vcc 



OE SIGNAL 



/^ 



1_ 



D8-15 DO-7 

OEBYTEi 



CBo-t CB5,6 



IDT39C60 



OE BYTEo 



ERROR iVIULT ERROR SCo-* 



ERROR MULT ERROR SYNDROMES/ 
CHECK BITS 

2595 dtw C 

Figure 3. 8-Bit Configuration 
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32-BIT DATA WORD CONFIGURATION 

Two IDT39C60 EDC units, connected as shown in Figure 
5, provide all the logic needed for single bit error correction 
and double bit error detection of a 32-bit data field. The 
identification code 32/39 indicates 7 check bits are required. 
Table 1 gives the ID2, IDi, IDo values needed for distin- 
guishing th e byte 0/ 1 fro m byte 2/3. Va lid syndrome, check 
bits and the ERROR and f^ULTERROR signal come from the 
byte 2/3 unit. Control signals not indicated are connected 
to both units in parallel. The OEso always enables the SCo- 
6 outputs of byte 0/1 , but must be used to select data check bits 
or syndrome bits fed back from the byte 2/3 for data correction 
modes. 

Data In bits through 15 are connected to the same 
numbered inputs of the byte 0/1 EDC unit, while Data In bits 
1 6 through 31 are connected to byte 2/3 Data Inputs to 1 5, 
respectively. 

Figure 4 indicates the 39-bit data format for 4 bytes of data 
and 7 check bits. Check bits are input to the byte 0/1 unit 
through a tri-state buffer unit such as the IDT74FCT244. 
Correction of single bit errors of the 32-bit configuration 
requires a feedback of sydrome bits from byte 2/3 into the byte 
0/1 unit. The MUX shown on the functional block diagram is 
used to select the CBo-6 pins as the syndrome bits rather than 
internally generated syndrome bits. 

Table 3 describes the operating mode available for the 
32/39 configuration. 

Syndrome bits are generated by an Exclusive-OR of the 
generated check bits with the read check bits. For example, 
Sn is the XOR of check bits Cn from those read with those 
generated. Table 7 indicates the decoding of the seven 
syndrome bits to determ ine the bit-in-error f or a single bit error, 
or whether a double or triple bit error was detected. The all 
zero case indicates no errors detected. 

In the Correct Mode, the syndrome bits are used to comple- 
ment (correct) single bit errors in the data bits. For double or 
multiple error detection, the data available as input to the Data 
Out Latch is not defined. 

Performance data is provided in Table 8 in relating a single 
IDT39C60 EDC with the two cascaded units of Figure 5. As 
indicated, a summation of propagation delays is required from 
the cascading arrangement of EDC units. 

Table 9 defines the bit definition for the Diagnostic Latch. 
As defined in Table 3, several modes will use the Diagnostic 
check bits to determine syndrome bits or to pass as check bits 
to the SCo-6 outputs. The Internal Mode substitutes the 
indicated bit position for the external control signals. 

Table 1 indicates the data bits participating in the checkbit 
generation. For example, check bit Co is the Exclusive-OR 
function of the 1 6 data input bits marked with an X. Check bits 
are generated and output in the Generate and Initialization 
Mode. Check bits are passed as stored in the PASSTHRU or 
Diagnostic Generate Mode. 











Hex 





1 


2 


3 


4 


5 


6 7 




Syndrome 
Bits 

S3 S2 Si 


S6 
S5 
S4 

SO 










1 




1 





1 
1 


1 




1 


1 


1 1 
1 1 
1 


Hex 

















* 


C4 


C5 


T 


C6 


T 


T 30 


1 











1 


CO 


T 


T 


14 


T 


M 


M T 


2 













CI 


T 


T 


M 


T 


2 


24 T 


3 










1 


T 


18 


8 


T 


M 


T 


T M 


4 





1 








C2 


T 


T 


15 


T 


3 


25 T 


5 





1 





1 


T 


19 


9 


T 


M 


T 


T 31 


6 





1 







T 


20 


10 


T 


M 


T 


T M 


7 





1 




1 


M 


T 


T 


M 


T 


4 


26 M 


8 













C3 


T 


T 


M 


T 


5 


27 T 


g 










1 


T 


21 


11 


T 


M 


T 


T M 


A 












T 


22 


12 


T 


1 


T 


T M 


B 









1 


17 


T 


T 


M 


T 


6 


28 T 


C 




1 








T 


23 


13 


T 


M 


T 


T M 


D 




1 





1 


M 


T 


T 


M 


T 


7 


29 T 


E 




1 


1 





16 


T 


T 


M 


T 


M 


M T 


F 


1111 


T 


M 


M 


T 





T 


T M 



NOTES: 

* = No errors detected 

Number = The number of the single bit-in-error 

T = Two errors detected 

M = Three or more errors detected 

Table 7. Syndrome Decode to Bit-ln-Error 
(32-Blt Configuration) 



32-Blt 
Propagation Delay 


Component Delay 

From IDT3gC60 
AC Specifications 


From 


To 


DATA 


Checl< Bits Out 


(DATA to SC) + (OB to SC, CODE ID Oil) 


DATA 


Corrected 
DATAouT 


(DATA to SC) + (CB to SC, CODE ID 01 1 ) + 
CB to DATA, CODE ID 010) 


DATA 


Syndromes Out 


(DATA to SC) + (CB to SC, CODE ID 01 1) 


DATA 


ERROR for 
32 Bits 


(DATA to SC) + (CB to ERROR, 
CODE ID011) 


DATA 


MULT ERROR 
for 32 Bits 


(DATA to SC) + (CB to MULT ERROR, 
CODE ID 011) 



2595tbl09 

Table 8. Key AC Calculations for the 32-Bit Configuration 
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16-BIT CMOS DETECTION AND CORRECTION UNIT 
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DATA 








CHECK BITS 






BYTE3 


BYTE2 


BYTE1 


BYTEo 


Co 


Ci 


C2 


C3 


C4 


C5 


Ce 



31 24 23 1615 8 7 



Uses Modified Hamming Code 32/39 
32 Data Bits with 7 Check Bits 

Figure 4. 32-Blt Data Format 



INPUT CHECK BITS 



DATA16-31 DATAo-15 ^ ^ 

/ * ^ Co Ci C2 C3 C4 Cs Ce 



^ ^ ^ ^ ^ ^ ^hk 



1/8 OF 
IDTFCT240 



OEsc 



IDT74FCT244 



DATA CBo CBi CBz CBa CB4 CBs CBe 

OEsc 
IDT39C60 EDO 
BYTEO AND 1 

CODE ID 
SCo SCi SC2 SCa SC4 SCs SCe 



010 



DATA 



CBo CBi CB2 CB3 CB4 CBs CBe 
OEsc 



IDT39C60 EDO 
BYTE 2 AND 3 



CODE ID 



MULT ERROR 
ERROR SCo SCi SC2 SCa SC4 SCs SCe 



ERROR 

MULT ERROR " 



Si/Ci 



Sa/Ca 



Ss/Cs 



Oil 



So/Co S2/C2 S4/C4 Se/Ca 

^ V ' 

SYNDROME/CHECK BIT OUTPUTS 

Figure 5. 32-Blt Configuration 
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Data Bit 


Internal Function 





Diaanostic Check Bito 


1 


Diaqnostic Check Biti 


2 


Diaqnostic Check Bits 


3 


Diaqnostic Check Bits 


4 


Diagnostic Check Bit4 


5 


Diagnostic Check Bits 


6 


Diagnostic Check Bite 


7 


Don't Care 


8 


Slice 0/1 — CODE IDo 


9 


Slice 0/1 — CODE IDi 


10 


Slice 0/1 — CODE ID2 


11 


Slice 0/1 — DIAG MODEo 


12 


Slice 0/1 — DIAG MODE1 


13 


Slice 0/1 — CORRECT 


14 


Slice 0/1 — PASSTHRU 


15 


Don't Care 


16-23 


Don't Care 


24 


Slice2/3 — CODE IDo 


25 


Slice2/3 — CODEID1 


26 


Slice 2/3 — CODE ID2 


27 


Slice 2/3 — DIAG MODEo 


28 


Slice 2/3 — DIAG MODE1 


29 


Slice 2/3 — CORRECT 


30 


Slice 2/3 — PASSTHRU 


31 


Don't Care 



Table 9. Diagnostic Latch Loading — 32-Blt Format 



Generated 
Check Bits 


Parity 


Participating Data Bits 





1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


11 


12 


13 


14 


15 


Co 


Even (XOR) 


X 








X 




X 


X 


X 


X 




X 






X 




Ci 


Even (XOR) 


X 


X 


X 




X 




X 




X 




X 




X 








C2 


Odd (XNOR) 


X 






X 


X 






X 




X 


X 






X 




X 


C3 


Odd (XNOR) 


X 


X 








X 


X 


X 








X 


X 


X 






C4 


Even (XOR) 






X 


X 


X 


X 


X 


X 














X 


X 


C5 


Even (XOR) 


















X 


X 


X 


X 


X 


X 


X 


X 


C6 


Even (XOR) 


X 


X 


X 


X 


X 


X 


X 


X 


















2595tbM1 


Generated 
Checl< Bits 


Parity 


Participating Data Bits | 


16 


17 


18 


19 


20 


21 


22 


23 


24 


25 


26 


27 


28 


29 


30 


31 


Co 


Even (XOR) 




X 


X 


X 




X 










X 




X 


X 




X 


Ci 


Even (XOR) 


X 


X 


X 




X 




X 




X 




X 




X 








C2 


Odd (XNOR) 


X 






X 


X 






X 




X 


X 






X 




X 


C3 


Odd (XNOR) 


X 


X 








X 


X 


X 








X 


X 


X 






C4 


Even (XOR) 






X 


X 


X 


X 


X 


X 














X 


X 


C5 


Even (XOR) 


















X 


X 


X 


X 


X 


X 


X 


X 


Ce 


Even (XOR) 


















X 


X 


X 


X 


X 


X 


X 


X 




Tab 


elO. C 


2-Blt 


Modlfic 


tdHan 


imlng 


Code 


— Check Bit Encode Chart 








2S95tbl12 
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IDT38C60/-1/A/B 

16-BIT CMOS DETECTION AND CORRECTION UNIT 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



64-BIT DATA WORD CONFIGURATION 

The IDT39C60 EDO units connected with the MSI gates, as 
shown In Figure 7, provide all the logic needed for single bit 
error detection and double bit error detection of a 64-bit data 
field. The Identification code 64/72 is used, indicating 6 check 
bits are required. Check bits and Syndrome bits are gener- 
ated external to the IDT39C60 EDC using Exclusive-OR 
gates. For error correction, the syndrome bits must be fed 
back to the CBo-6 Inputs. Thus, external tri-state buffers are 
used to select between the check bits read In from memory 
and th e syndrom e bits being fed back. 

The ERROR signal Is low for one or more errors detected. 
From any of the 4 devices, MULTERROR is low for some 
double bit errors and for all three bit errors. Both are high 
othenwise. The DOUBLE ERROR signal is high only when a 
double bit error is detected. 

Figure 6 indicates the 72-bit data format of 8 bytes of data 
and 8 check bits. Check bits are input to the various units 
through a trI-state buffer such as the IDT74FCT244. Correc- 
tion of single bit errors of the 64-bit configuration requires a 
feedback of syndrome bits as generated external to the 
IDT39C60 EDC. The MUX shown on the functional block 
diagram is used to select the CBo-6 pins as the syndrome bits 
rather than Internally generated syndrome bits. 

Table 3 describes the operating modes available for the 64/ 
72 configuration. 

Syndrome bits are generated by an Exclusive-OR of the 
generated check bits with the read check bits. For example, 
Sn Is the XOR of check bits Cn from those read with those 
generated. Table 11 Indicates the decoding of the 8 syndrome 
bits to determine the bit-ln-error for a single bit error or whether 



a double or triple bit error was detected. The all zero case 
indicates no errors detected. 

In the Correct Mode, the syndrome bits are used to comple- 
ment (correct) single bit errors in the data bits. For double or 
multiple error detection, the data available as input to the Data 
Out Latch is not defined. 

Performance data is provided in Table 12 in relating a 
single IDT39C60 EDC with the four units of Figure 7. Delay 
through the Exclusive-OR gates and the 3-state buffer must 
be included. 

Table 13 Indicates the Data Bits participating In the check 
bit generation. For example, checkbit Co is the Exclusive-OR 
function of the 32 data input bits marked with an X. Check bits 
are generated and output In the Generate and Initialization 
mode. In the PASSTHRU mode, the contents of the checkbit 
latch are passed through the external Exclusive-OR gates 
and appear Inverted at the outputs Co to C?. 

Table 1 4 defines the bit definition for the Diagnostic Latch. 
As defined in Table 3, several modes will use the Diagnostic 
Check Bits to determine syndrome bits or to pass as check bits 
to the SCo-6 outputs. The Internal Mode substitutes the 
Indicated bit position for the external control signals. 

Some multiple errors will cause a data bit to be Inverted. 
For example. In the 16-bit mode where bits 8 and 13 are In 
error, the syndrome 111100 (So, Si, S2, Ss, S4, S5) is pro- 
duced. The bit-in-error decoder receives the syndrome 11100 
(So, Si , S2, S3, S4) which It decodes as a single error in data 
bit and inverts that bit. Figure 8 Indicates a method for 
inhibiting correction when a multiple error occurs. 









DATA 














CHECK BITS 






BYTE? 


BYTEs 


BYTEs 


BYTE4 


BYTEs 


BYTE2 


BYTE1 


BYTEo 


Co 


Ci 


C2 


C3 


C4 


C5 


C6 


C7 



63 5655 4847 4039 3231 2423 1615 



87 



Uses Modified Hamming Code 64/72 
32 Data Bits with 8 Check Bits 

Figure 6. 64-BIt Data Format 
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Hex 





1 


2 


3 


4 


5 


6 


7 


8 


9 


A 


B 


C 


D 


E 


F 




S3 


Syndrome 
Bits 

S2 Si 


So 


S7 
S6 
Ss 
S4 












1 




1 





1 

1 



1 






1 


1 



1 
1 





1 
1 
1 


1 





1 



1 


1 

1 



1 

1 
1 


1 

1 




1 
1 

1 


1 
1 
1 



1 
1 
1 

1 


Hex 
















* 


C4 


C5 


T 


C6 


T 


T 


62 


C7 


T 


T 


46 


T 


M 


M 


T 


1 








1 




CO 


T 


T 


14 


T 


M 


M 


T 


T 


M 


M 


T 


M 


T 


T 


30 


2 





1 







CI 


T 


T 


M 


T 


34 


56 


T 


T 


50 


40 


T 


M 


T 


T 


M 


3 





1 


1 




T 


18 


8 


T 


M 


T 


T 


M 


M 


T 


T 


M 


T 


2 


24 


T 


4 





1 







C2 


T 


T 


15 


T 


35 


57 


T 


T 


51 


41 


T 


M 


T 


T 


31 


5 





1 


1 




T 


19 


9 


T 


M 


T 


T 


63 


M 


T 


T 


47 


T 


3 


25 


T 


6 





1 1 







T 


20 


10 


T 


M 


T 


T 


M 


M 


T 


T 


M 


T 


4 


26 


T 


7 





1 1 


1 




M 


T 


T 


M 


T 


36 


58 


T 


T 


52 


42 


T 


M 


T 


T 


M 


8 












C3 


T 


T 


M 


T 


37 


59 


T 


T 


53 


43 


T 


M 


T 


T 


M 


9 







1 




T 


21 


11 


T 


M 


T 


T 


M 


M 


T 


T 


M 


T 


5 


27 


T 


A 




1 







T 


22 


12 


T 


33 


T 


T 


M 


49 


T 


T 


M 


T 


6 


28 


T 


B 




1 


1 




17 


T 


T 


M 


T 


38 


60 


T 


T 


54 


44 


T 


1 


T 


T 


M 


C 




1 







T 


23 


13 


T 


M 


T 


T 


M 


M 


T 


T 


M 


T 


7 


29 


T 


D 


1 1 1 


M 


T 


T 


IVI 


T 


39 


61 


T 


T 


55 


45 


T 


M 


T 


T 


M 


E 


1110 


16 


T 


T 


M 


T 


M 


M 


T 


T 


M 


M 


T 





T 


T 


M 


F 


1111 


T 


IVI 


M 


T 


32 


T 


T 


M 


48 


T 


T 


M 


T 


M 


M 


T 



NOTES: 

* = No errors detected 

Number = The number of the single bit-in-error 

T = Two errors detected 

M = Three or more errors detected 



Table 11. Syndrome Decode to Bit-ln-Error (64-BIt Configuration) 



64-Blt 
Propagation Delay 


Component Delay 

From IDT39C60 
AC Specifications 


From 


To 


DATA 


Check Bits Out 


(DATA to SC) + (XOR Delay) 


DATA 


Corrected 
DATAouT 


(DATA to SC) + (XOR Delay) + (Buffer 
Delay) + (CB to DATA, CODE ID Ixx) 


DATA 


Syndromes 


(DATA to SC) + (XOR Delay) 


DATA 


ERROR for 
64 Bits 


(DATA to SC) + (XOR Delay) + (NOR 
Delay) 


DATA 


MULT ERROR 
for 64 Bits 


(DATA to SC) + (XOR Delay) + (Buffer 
Delay) + (CB to MULT ERROR, 
CODE ID Ixx) 


DATA 


DOUBLE 
ERROR for 
64 Bits 


(DATA to SC) + (XOR Delay) + 
(XOR/NOR Delay) 



Table 12. Key AC Calculations for the 64-Bit Configuration 
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r*' .-' z 
g 

sis 



(0 -r 

oc 

la 

D> <D 

o 5 
Q. g 

<D 3. 

o o 

3 ;^ 

3 (D 
!7 O 

nj* O 

m =■ 
3 » 

O -o 
to -o 
og 

&s 

» 5 
"a <D 
"g X 

» o 

° ? 

si 

X CT 



OEsc 
IDT74FCT244 



C5 C4 C3 C2 Ci C0D15-0 
''16 




So/Co 



ERROR 



DOUBLE ERROR 



IDT39C60/-1/A/B 
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Generated 
Check Bits 


Parity 


Participating Data Bitst^' 





1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


11 


12 


13 


14 


15 


Co 


Even (XOR) 




X 


X 


X 




X 






X 


X 




X 






X 




C1 


Even (XOR) 


X 


X 


X 




X 




X 




X 




X 




X 








C2 


Odd (XNOR) 


X 






X 


X 






X 




X 


X 






X 




X 


C3 


Odd (XNOR) 


X 


X 








X 


X 


X 








X 


X 


X 






C4 


Even (XOR) 






X 


X 


X 


X 


X 


X 














X 


X 


C5 


Even (XOR) 


















X 


X 


X 


X 


X 


X 


X 


X 


C6 


Even (XOR) 


X 


X 


X 


X 


X 


X 


X 


X 


















C7 


Even (XOR) 


X 


X 


X 


X 


X 


X 


X 


X 
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Generated 
Check Bits 


Parity 


Participating Data Blts(^> 


16 


17 


18 


19 


20 


21 


22 


23 


24 


25 


26 


27 


28 


29 


30 


31 


Co 


Even (XOR) 




X 


X 


X 




X 






X 


X 




X 






X 




Ci 


Even (XOR) 


X 


X 


X 




X 




X 




X 




X 




X 








C2 


Odd (XNOR) 


X 






X 


X 






X 




X 


X 






X 




X 


C3 


Odd (XNOR) 


X 


X 








X 


X 


X 








X 


X 


X 






C4 


Even (XOR) 






X 


X 


X 


X 


X 


X 














X 


X 


C5 


Even (XOR) 


















X 


X 


X 


X 


X 


X 


X 


X 


C6 


Even (XOR) 


















X 


X 


X 


X 


X 


X 


X 


X 


C7 


Even (XOR) 


















X 


X 


X 


X 


X 


X 


X 


X 


2595tbl16 


Generated 
Check Bits 


Parity 


Participating Data Bits(^) 


32 


33 


34 


35 


36 


37 


38 


39 


40 


41 


42 


43 


44 


45 


46 


47 


Co 


Even (XOR) 


X 








X 




X 


X 






X 




X 


X 




X 


Ci 


Even (XOR) 


X 


X 


X 




X 




X 




X 




X 




X 








C2 


Odd (XNOR) 


X 






X 


X 






X 




X 


X 






X 




X 


C3 


Odd (XNOR) 


X 


X 








X 


X 


X 








X 


X 


X 






C4 


Even (XOR) 






X 


X 


X 


X 


X 


X 














X 


X 


C5 


Even (XOR) 


















X 


X 


X 


X 


X 


X 


X 


X 


C6 


Even (XOR) 


X 


X 


X 


X 


X 


X 


X 


X 


















C7 


Even (XOR) 


















X 


X 


X 


X 


X 


X 


X 


X 


2595 toll 7 


Generated 
Check Bits 


Parity 


Participating Data Bits^^) 


48 


49 


50 


51 


52 


53 


54 


55 


56 


57 


58 


59 


60 


61 


62 


63 


Co 


Even (XOR) 


X 








X 




X 


X 






X 




X 


X 




X 


Ci 


Even (XOR) 


X 


X 


X 




X 




X 




X 




X 




X 








C2 


Odd (XNOR) 


X 






X 


X 






X 




X 


X 






X 




X 


Cs 


Odd (XNOR) 


X 


X 








X 


X 


X 








X 


X 


X 






C4 


Even (XOR) 






X 


X 


X 


X 


X 


X 














X 


X 


C5 


Even (XOR) 


















X 


X 


X 


X 


X 


X 


X 


X 


C6 


Even (XOR) 


















X 


X 


X 


X 


X 


X 


X 


X 


C7 


Even (XOR) 


X 


X 


X 


X 


X 


X 


>^ 


X 



















NOTE: 

1 . The check bit is generated as either an XOR or XNOR of the 32 data bits noted by an "X" in the tabie. 

Table 13. 64-Blt Modified Hamming Code — Check Bit Encode Chart 
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Data Bit 


Internal Function 





Diagnostic Cliecl< Bito 


1 


Diagnostic Checl< Biti 


2 


Diagnostic Cliecl< Bits 


3 


Diagnostic Cliecl< Bits 


4 


Diagnostic Cliecl< Bit4 


5 


Diagnostic Clieck Bits 


6,7 


Don't Care 


8 


Slice 0/1 — CODE IDo 


9 


Slice 0/1— CODE IDi 


10 


Slice 0/1— CODE ID2 


11 


Slice 0/1— DIAGMODEo 


12 


Slice 0/1— DIAGM0DE1 


13 


Slice 0/1 — CORRECT 


14 


Slice 0/1 — PASSTHRU 


15 


Don't Care 


16-23 


Don't Care 


24 


Slice 2/3 — CODE IDo 


25 


Slice 2/3 — CODE ID1 


26 


Slice 2/3 — CODE ID2 


27 


Slice 2/3 — DIAGMODEo 


28 


Slice 2/3 — DIAG MOD E1 


29 


Slice 2/3 — CORRECT 


30 


Slice 2/3 — PASSTHRU 



Data Bit 


internal Function 


31 


Don't Care 


32-37 


Don't Care 


38 


Diagnostic Check Bite 


39 


Don't Care 


40 


Siice4/5 — CODE IDo 


41 


Slice 4/5 — CODE ID1 


42 


Slice 4/5 — CODE ID2 


43 


Slice 4/5 — DIAGMODEo 


44 


Slice 4/5 — DIAG MODE1 


45 


Slice 4/5 — CORRECT 


46 


Slice 4/5 — PASSTHRU 


47 


Don't Care 


48-54 


Don't Care 


55 


Diagnostic Check Bit/ 


56 


Slice 6/7 — CODE IDo 


57 


Slice 6/7 — CODE ID1 


58 


Slice 6/7 — CODE ID2 


59 


Slice 6/7 — DIAGMODEo 


60 


Slice 6/7 — DIAG MODE1 


61 


Slice 6/7 — CORRECT 


62 


Slice 6/7 — PASSTHRU 


63 


Don't Care 



Table 14. Diagnostic Latch Loading — 64-Bit Format 



Some multiple errors will cause a data bit to be inverted. 
For example, in the 16-bit mode where bits 8 and 13 are in 
error, the syndrome 111100 (So, Si, S2, S3, 84, Ss) is pro- 
duced. The bit-in-error decoderreceives thesyndrome 1 1 1 00 
(So, Si , S2, S3, S4) which it decodes as a single error in data 
bit and inverts that bit. Figure 8 indicates a method for 
inhibiting correction when a multiple error occurs. 



DATA CHECK BITS 



CORRECT 





1 






IDT39C60 CC 
ML 


DRRECT 

JET 
WR 


-Ct 


ERROR ERf 




' 






' 







Figure 8. Inhibition of Data Modification 
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function of the value of the inputs and the internal states. Be 
sure to carefully read the following definitions of symbols 
before examining the tables. 



FUNCTIONAL EQUATIONS 

The following equations and tables describe in detail how 
the output values of the IDT39C60 EDC are determined as a 

DEFINITIONS 

Di <r- DATA! if LEiN is HIGH or the output of bit I of the Data Input Latch if LEin is LOW 
Ci f- CBi if LEiN is HIGH or the output of bit I of the Check Bit Latch if LEin is LOW 
DLi <r- Output of bit I of the Diagnostic Latch 

Si <- Internally generated syndromes (same as outputs of SCi if outputs enabled) 
PA 4- Do ® Di e D2 e D4 e D6 e Ds e Dio e D12 

PB <- Do e Di e D2 8 D3 8 D4 e D5 e D6 e d? 

PC <- Ds 8 D9 8 D10 8 D11 8 D12 8 Dl3 8 Dl4 8 D15 
PD <- Do 8 D3 8 D4 8 D7 8 D9 8 DiO 8 D13 8 Dl5 
PE <- Do 8 D1 8 D5 8 D6 8 D7 8 D11 8 D12 8 Dl3 
PF 4- D2 8 D3 8 D4 8 D5 8 D6 8 Dl4 8 Dl5 8 D7 
PGl <- Do 8 D4 8 D6 8 D7 
PG2 <- D1 8 D2 8 D3 8 D5 
PG3 <- Da 8 Do 8 D11 8 Dl4 
PG4 <r- D10 8 Dl2 8 D13 8 D15 

Error Si gnals 

ERROR: <- (S6 • (IDl + ID2)) •S5«S4«53«§2'ST«50 + GENERATE + INITIALIZE + PASSTHRU 

MULT ERROR: - 

(16 and 32-Bit Ixodes) <- ((S6 • ID1) 8 S5 8 S4 8 S3 8 S2 8 S1 8 SO) (ERROR) + TOME + GENERATE + 

PASSTH RU + I NITIALIZE 

MULT ERROR: (64-Bit Modes) <- TOME + GENERATE + PASSTHRU + INITIALIZE 







Hex 





1 


2 


3 


4 


5 


6 


7 




S6 
S5 

Syndrome^^' ^^ S4 
Bits S3 
S2 Si So 





1 






1 1 

1 




1 1 


1 




1 1 

1 1 

1 


1 1 


1 


1 1 



1 1 
1 


1 1 
1 1 

1 


1 1 
1 1 
1 1 
1 


Hex 


8 























1 


1 




1 








1 9 


1 




1 






1 










1 


1 




1 




1 




2 A 


1 






1 








1 
















1 




3 B 


1 1 


1 












1 
















1 




4 C 


1 




1 
















1 














5 D 


1 1 


1 


1 
















1 














6 E 


1 1 


1 






1 




1 


1 










1 




1 


1 




7 F 


1 1 1 


1 






1 




1 


1 










1 




1 


1 


1 



NOTES: 2595tbi2i 

1. Se, Ss, ...So are internal syndromes except In Modes 010, 100, 101, 110, 111 (CODEID2, ID1, IDo). In these modes, the syndromes are Input over the 
check bit lines. Se <- Ce, Ss <- Cs, ... Si *- Ci, So <- Co. 

2. The 86 internal syndrome is always forced to In CODE ID 000. 

Table 15. TOME (Three or More Errors) 



Generate 
Mode (Check Bits) 


CODE IDo-2 


000 


010 


Oil 


100 


101 


110 


111 


SCo<- 


PGzePGs 


PGi © PG3 


PG2© PG4 
ffiCBo 


PG2 © PG3 


PG2 © PG3 


PGi © PG4 


PGi © PG4 


SCi<- 


PA 


PA 


PA ffi CB1 


PA 


PA 


PA 


PA 


SC24- 


PU 


PD 


PD © CB2 


P0 


PD 


PD 


PD 


SC3^ 


PE 


PE 


PEffiCBs 


PE 


PE 


PE 


PE 


SC4<- 


PF 


PF 


PF©CB4 


PF 


PF 


PF 


PF 


SC5<- 


PC 


PC 


PC ffi CB5 


PC 


PC 


PC 


PC 


SC6<r- 


1 


PB 


PC © CB6 


PB 


PB 


PB 


PB 






Table 16. G 


enerate Mode (Check Bits) 






2S95tbl22 
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IDT39C60/-1/A/B 

16-BIT CMOS DETECTION AND CORRECTION UNIT 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



Detect and Correct 
Modes (Syndromes) 


CODE IDo-2 


000 


010 


0110) 


100 


101 


110 


111 


SCo<- 


PG2 © PG3 

©Co 


PGi © PGs 
©Co 


PG2 © PG4 

©CBo 


PG2 © PG3 

©Co 


PG2 © PG3 


PG1 © PG4 


PG1 © PG4 


SC1<- 


PAffiCi 


PA©Ci 


PA © CBi 


PA©C1 


PA 


PA 


PA 


SC2<- 


PDffiC2 


FI5©C2 


PD©CB2 


PU©C2 


PD 


PD 


PD 


SC3<- 


PE©C3 


PE©C3 


PE © CB3 


PE©C3 


PE 


PE 


PE 


SC4<- 


PFffiC4 


PF©C4 


PF©CB4 


PF©C4 


PF 


PF 


PF 


SC5<- 


PC ©05 


PC©C5 


PC © CBs 


PC©C5 


PC 


PC 


PC 


SC6<- 


1 


PBeCe 


PC © CB6 


PB 


PB 


PB©C6 


PB©C6 



NOTE: 

1 . In CODE IDz-o 01 1 the Check Bit Latch is forced transparent; the Data Latch operates normaily. 

Table 17. Detect and Correct Modes (Syndromes) 



Diagnostic Detect 
and Correct Mode 


CODE IDo-2 


000 


010 


Oil m 


100 


101 


110 


111 


SCo<- 


PG2 © PG3 

©DLo 


PG1 © PGs 
©DLo 


PG2 © PG4 

©CBo 


PG2 © PG3 
©DLo 


PG2 © PG3 


PGi © PG4 


PGi © PG4 


SCi<- 


PA © DLi 


PA © DLi 


PA © CBi 


PA © DLi 


PA 


PA 


PA 


SC2<- 


PnffiDL2 


PU©DL2 


PD © CB2 


P15©DL2 


PD 


PD 


PD 


SC3^ 


PE©DL3 


PE©DL3 


PE © CB3 


PF©DL3 


PE 


PE 


PE 


SC4<- 


PF©DL4 


PF©DL4 


PF © CB4 


PF © DL4 


PF 


PF 


PF 


SC5<- 


PDL © DL5 


PC © DLs 


PC © CBs 


PC © DLs 


PC 


PC 


PC 


SC6<r- 


1 


PB © DLe 


PC © CB6 


PB 


PB 


PB © DLe 


PB © DL7 



NOTE: 

1 . In CODE IDz-o 01 1 the Checl< Bit Latch is forced transparent; the Data Latch operates normally. 

Table 18. Diagnostic Detect and Correct Mode 



Diagnostic 
Generate Mode 


CODE iD&-2 


000 


010 


0110) 


100 


101 


110 


111 


SCo<- 


DLo 


DLo 


CBo 


DLo 








SCi<- 


DLi 


DLi 


CBi 


DLi 








SC2<- 


DL2 


DL2 


CB2 


DL2 








SC3<- 


DL3 


DL3 


CB3 


DL3 








SC4«- 


DL4 


DL4 


CB4 


DL4 








SC5<- 


DLs 


DLs 


CBs 


DLs 








SC6<- 


1 


DLe 


CBe 


1 




DLe 


DL7 



NOTE: 

1 . In CODE IDz-o 01 1 the Check Bit Latch is forced transparent; the Data Latch operates normally. 

Table 19. Diagnostic Generate Mode 



PASSTHRU 
Mode 


CODE iDo-2 


000 


010 


0110) 


100 


101 


110 


111 


scd <- 


Co 


Co 


CBo 


Co 








SCi <- 


Ci 


Ci 


CBi 


Ci 








SC2<- 


C2 


C2 


CB2 


C2 








SC3<- 


C3 


C3 


CB3 


C3 








SC4<- 


C4 


C4 


CB4 


C4 








SC5<- 


C5 


C5 


CBs 


C5 








SCe<- 


1 


Ce 


CBe 


1 




Ce 


Ce 



NOTE: 

1 . In CODE ID2-0 01 1 the Check Bit Latch is forced transparent; the Data Latch operates normally. 

Table 20. PASSTHRU Mode 
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IDT39C60/-1/A/B 

16-BIT CMOS DETECTION AND CORRECTION UNIT 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



85 

S4 

82 Si S3 










1 




1 





1 

1 


1 




1 


1 


1 
1 



1 
1 

1 








— 


— 


— 


5 


— 


11 


14 


— 





1 


— 


1 


2 


6 


8 


12 


— 


— 


1 





— 


— 


3 


7 


9 


13 


15 


— 


1 


1 


— 





4 


— 


10 


— 


— 


— 



NOTE: 

1 . Unlisted S combinations are no correction. 



Table 21. CODE ID2-4) = 000 



86 

85 

84 

82 S1 S3 












1 





1 







1 

1 


1 
1 




1 
1 


1 


1 
1 
1 



1 
1 
1 
1 








— 


— 


— 


5 


— 


11 


14 


— 





1 


— 


1 


2 


6 


8 


12 


— 


— 


1 





— 


— 


3 


7 


9 


13 


15 


— 


1 


1 


— 





4 


— 


10 


— 


— 


— 



NOTE: 

1 . Unlisted S combinations are no correction. 



Table 23. CODE ID2-o = Oil 







C6 














1 


1 


1 


1 






C5 


1 


1 


1 


1 


















C4 








1 


1 








1 


1 


02 


Cl 


C3 





1 





1 





1 





1 








— 


11 


14 


— 


— 


— 


— 


5 





1 


8 


12 


— 


— 


— 


1 


2 


6 


1 





9 


13 


15 


— 


— 


— 


3 


7 


1 


1 


10 


— 


— 


— 


— 





4 


— 



NOTE: 

1 . Unlisted Cn combinations are no correction. 



Table 22. CODE ID2-0 = 010 







Co 














1 


1 


1 


1 






C6 














1 


1 


1 


1 






C5 


1 


1 


1 


1 


















C4 








1 


1 








1 


1 


C2 


Cl 


C3 





1 





1 





1 





1 








— 


11 


14 


— 


— 


— 


— 


5 





1 


8 


12 


— 


— 


— 


1 


2 


6 


1 





g 


13 


15 


— 


— 


— 


3 


7 


1 


1 


10 


— 


— 


— 


— 





4 


— 



NOTE: 

1 . Unlisted Cn combinations are no correction. 



Table 24. CODE ID2-o = 100 



Co 

C6 

C5 

C4 

C2 Cl C3 














1 






1 








1 
1 


1 
1 
1 




1 
1 
1 


1 


1 
1 
1 
1 











— 


— 


— 


5 


— 


11 


14 


— 





1 


— 


1 


2 


6 


8 


12 


— 


— 


1 





— 


— 


3 


7 


9 


13 


15 


— 


1 


1 


— 





4 


— 


10 


— 


— 


— 



Co 
C6 

Cs 

C4 
C2 Cl C3 




1 








1 




1 




1 



1 






1 



1 
1 


1 

1 




1 

1 


1 


1 

1 

1 



1 

1 

1 
1 








— 


— 


— 


5 


— 


11 


14 


— 





1 


— 


1 


2 


6 


8 


12 


— 


— 


1 





— 


— 


3 


7 


9 


13 


15 


— 


1 


1 


— 





4 


— 


10 


— 


— 


— 



NOTE: 

1 . Unlisted On combinations are no correction. 



NOTE: 

1 . Unlisted On combinations are no correction. 



Table 25. CODE ID2-0 = 101 



Table 26. CODE ID2-o = 110 







Co 














1 


1 


1 


1 






C6 


1 


1 


1 


1 


















C5 


1 


1 


1 


1 


















C4 








1 


1 








1 


1 


C2 


Cl 


C3 





1 





1 





1 





1 








— 


11 


14 


— 


— 


— 


— 


5 





1 


8 


12 


— 


— 


— 


1 


2 


6 


1 





g 


13 


15 


— 


— 


— 


3 


7 


1 


1 


10 


— 


— 


— 


— 





4 


— 



NOTE: 

1 . Unlisted On combinations are no correction. 



Table 27. CODE ID2-0 = 111 
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IDT39C60/-1/A/B 

16-BIT CMOS DETECTION AND CORRECTION UNIT 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



ABSOLUTE MAXIMUM RATINGS^^^ 



CAPACITANCE (Ta = +25°C, f = 1 .OMHz) 



Symbol 


Rating 


Com'l. 


Mil. 


Unit 


Vterm 


Terminal Voltage 
with Respect 
to Ground 


-0.5 to 
Vcc + 0.5 


-0.5 to 
Vcc +0.5 


V 


Vcc 


Power' Supply 
Voltage 


-0.5 to +7.0 


-0.5 to +7.0 


V 


Ta 


Operating 
Temperature 


to +70 


-55 to +125 


°c 


Tbias 


Temperature 
Under Bias 


-55 to +125 


-05 to +135 


°c 


TSTG 


Storage 
Temperature 


-55 to +125 


-65 to +150 


°c 


lOUT 


DC Output 
Current 


30 


30 


mA 



Symbol 


Parameter^''^ 


Conditions 


Typ. 


Unit 


CiN 


Input Capacitance 


ViN = ov 


5 


PF 


COUT 


Output Capacitance 


VouT = OV 


7 


PF 



NOTE: 

1 . This parameter is sampled and not 100% tested. 



NOTE: 2595tbl34 

1. stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rafing only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification Is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 



DC ELECTRICAL CHARACTERISTICS 

Commercial: Ta = 0°C to +70°C, Vcc = 5.0V ± 5%; Military: Ta = -55°C to +125°C, Vcc = 5.0V ±10% 
Vlc = 0.2V; Vhc = Vcc - 0.2V 



Symbol 


Parameter 


Test Conditions<^> 


iVIin. 


Typ.(2) 


Max. 


Unit 


VlH 


Input HIGH Level 


Guaranteed Logic HIGH Level^'*^ 


2.0 


— 


— 


V 


VIL 


Input LOW Level 


Guaranteed Logic LOW Level''*' 


— 


— 


0.8 


V 


llH 


Input HIGH Current 


Vcc = Max., ViN = Vcc 


— 


0.1 


10 


HA 


IlL 


Input LOW Current 


Vcc = Max.,ViN = GND 


— 


-0.1 


-10 


HA 


VOH 


Output HIGH Voltage 


Vcc = Min. 


lOH = -300|jA 


Vhc 


Vcc 


— 


V 


IOH=-6mAMIL. 


2.4 


4.3 


— 


lOH = -6mA COM'L. 


2.4 


4.3 


■ — 


Vol ■ 


Output LOW Voltage 


Vcc = Min. 


lOL = 300hA 


— 


GND 


VLC 


V 


loL = 8mA MIL. 


— 


0.3 


0.5 


lOL = 8mA COMl. 


„ — 


0.3 


0.5 


loz 


Off State (High Impedance) 
Output Current 


Vcc = Max. 


Vo = OV 


— 


-0.1 


-20 


ha 


Vo = Vcc (Max.) 


— 


0.1 


20 


los 


Output Short Circuit Current 


Vcc = Max.,VouT = 0V(3> 


-20 


— 


— 


mA 



NOTES: 

1 . For conditions shown as Max. or Min. use appropriate value specified under DC Electrical Characteristics. 

2. Typical values are at Vcc = 5.0V, +25°C ambient and maximum loading. 

3. Not more than one output should be shorted at one time. Duration of the short circuit test should not exceed one second. 

4. These input levels should only be static tested in a noise-free environment. Guaranteed by design. 
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IDT39C60/-1/A/B 

16-BIT CMOS DETECTION AND CORRECTION UNIT 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



DC ELECTRICAL CHARACTERISTICS (Cont'd.) 

Commercial: Ta = 0°C to +70''C, Vcc = 5.0V ± 5%; Military: Ta = -SS^C to +1 25°C, Vco = 5.0V ± 1 0% 
Vlc = 2.0V; Vhc = VCC - 0.2V 



Symbol 


Parameter 


Test Conditions'^) 


IVIIn. 


Typ.(2) 


IVIax. 


Unit 


ICCQ 


Quiescent Power Supply Current 
(CMOS) Inputs 


Vcc = Max. 

VlN = VccorGND 

fop = 




3.0 


5.0 


mA 


ICCT 


Quiescent Input Power Supply 
Current (per Input @ TTL High)^^^ 


Vcc = Max., ViN = 3.4V, foPoO 


— 


0.3 


2.0 


mA/ 
Input 


ICCD 


Dynamic Power Supply Current 


Vcc = Max. 

ViN = VccorGND 

Outputs Open, OE - L 


MIL 


— 


5.0 


8.5 


mA/ 
MHz 


COM'L. 


— 


5.0 


7.0 


Ice 


Total Power Supply Current^"*^ 


Vcc- Max., fop = 10MHz 

Outputs Open, OE = L 

50% Duty Cycle 

ViN = VccorGND 

Vcc o Max., top = 10MHz 

Outputs Open, GE = L 

50% Duty Cycle 

ViN = 3.4V, ViN = 0.4V 


MIL. 


— 


53 


90 


mA 


COM'L. 


— 


53 


75 


MIL. 


— 


60 


100 


COM'L. 




60 


85 



NOTES: 2595tbl37 

1 . For conditions shown as Max. or Min. use appropriate value specified under DC Electrical Characteristics. 

2. Typical values are at Vcc - 5.0V, +25°C ambient and maximum loading. 

3. IccT is derived by measuring the total current with all the inputs tied together at 3.4V, subtracting out Iccq, then dividing by the total number of inputs. 

4. Total Supply Current Is thesum of theQuiescentCurrentand the DynamicCurrent(ateitiierCMOSorTTLinputlevels). Forall conditions, Uie Total Supply 
Current can be calculated by using the following equation: 

Ice - Iccq + Icct (Nt x Dh) + Iccd (fop) 
Dh - Data duty cycle TTL high period (Vin - 3.4V) 
Nt = Number of dynamic inputs driven at TTL levels 
fop = Operating frequency 



CMOS TESTING CONSIDERATIONS 

Special test board considerations must be taken into 
account when applying higii-speed CMOS products to the 
automatic test environment. Large output currents are being 
switched in very short periods and proper testing demands 
that test set-ups have minimized inductance and guaranteed 
zero voltage grounds. The techniques listed below will assist 
the user in obtaining accurate testing results: 

1 ) All input pins should be connected to a voltage potential 
during testing. If left floating, the device may oscillate, 
causing improper device operation and possible latchup. 

2) Placement and value of decoupling capacitors is critical. 
Each physical set-up has different electrical char- 
acteristics and it is recommended that various decoupling 
capacitor sizes be experimented with. Capacitors should 
be positioned using the minimum lead lengths. They 
should also be distributed to decouple power supply lines 
and be placed as close as possible to the OUT power pins. 



3) Device grounding is extremely critical for proper device 
testing. The use of multi-layer performance boards with 
radial decoupling between power and ground planes is 
necessary. The ground plane must be sustained from the 
performance board to the DUT interface board and wiring 
unused interconnect pins to the ground plane is recom- 
mended. Heavy gauge stranded wire should be used for 
power wiring, with twisted pairs being recommended for 
minimized inductance. 

4) To guarantee data sheet compliance, the input thresholds 
should be tested per input pin in a static environment. To 
allow for testing and hardware-induced noise, IDT 
recommends using Vil < OV and Vm > 3V for AC tests. 
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IDT3gC60/-1/A/B 

16-BIT CMOS DETECTION AND CORRECTION UNIT 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



IDT 39C60B AC ELECTRICAL CHARACTERISTICS 

Guaranteed Commercial Range Performance: Temperature range: 0°C to +70°C; VCC = 5.0V ± 5% 

The signals switch between OV and 3V with signal measured at 1 .5V level. 

MAXIMUM PROPAGATION DELAYS Cl = 50pF 







To Output 


From Input 


SCo-6 


DATA&-15 


EF^ROR 


MULT ERROR 


Unit 


DATAo-15 


18 


. 25(^) 


18 


20 


ns 


CBo-6(CODEID = 000, Oil) 


12 


22 


17 


20 


ns 


CBo-6 (CODE ID = 010, 100,101, 110, 111) 


12 


16 


17 


20 


ns 


■ GENERATE 


f 

\ 


15 


— 


14 


19 


ns 


CORRECT 

(Not Internal Control Mode) 


— 


22 


— 


— 


ns 


DIAG MODE and PASSTHRU 
(Not Internal Control Mode) 


20 


22 


16 


19 


ns 


CODE ID 


20 


22 


22 


24 


ns 


LEiN 

From latched to transparent 


f 


20 


28 


20 


22 


ns 


LEouT 

From latched to transparent 


f 


— 


11 


— 


— 


ns 


LEdiag 

From latched to transparent 


/ 


20 


28 


20 


22 


ns 


Internal Control Mode: LEdiag 
From latched to transparent 


/ 


24 


33 


24 


27 


ns 


Internal Control Mode: DATAo-is 
Via Diagnostic Latch 


24 


33 


24 


27 


ns 



NOTE: 

1 . DATAiN to corrected DATAout measurement requires timing 

MINIMUM SET-UP AND HOLD TIMES RELATIVE 



as shown below. 

TO LATCH ENABLES 



From Input 


To Input 
(Latching Data) 


Set-up Time 


Hold Time 


Unit 


DATAo-15 


\ 

\ 


LEiN 


5 


3 


ns 


CBo-6 (not applic. to CODE ID = 1 1) 


5 


3 


ns 


DATAo-15 


\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 


LEouT 


24 


2 


ns 


CBo-7(CODEID = 000, Oil) 


21 





ns 


CBo-7(CODEID = 010, 100, 101, 110, 111) 


21 





ns 


CORRECT y 


22 





ns 


DIAG MODE 


22 





ns 


PASSTHRU 


22 





ns 


CODEIDi,o 


25 





ns 


LEiN / 


28 





ns 


DATAo-15 




LEdiag 


5 


3 


ns 



MAXIMUM OUTPUT ENABLE/DISABLE TIMES 

Output tests specified with Cl = 5pF and measured to 0.5V change of output voltage level. Test performed with 
Cl = 50pF and correlated to Cl = 5pF. 









To Output 


Enable 




Disable 




Unit 


From Input 


Enable 


Disable 


Max. 


Max. 


^ Byteo, 1 


\ 


f 


DATo-15 


12 


10 


ns 


OEsc 


\ 


f 


SCo-7 


12 


10 


ns 


MINIMUM PULSE WIDTHS 


Min. 


2595 tbUO 


LEin, LEout, LEdiag 


/\ 


(Positive-going pulse) 




8 


ns 
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IDT39C60/-1/A/B 

16-BIT CMOS DETECTION AND CORRECTION UNIT 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



IDT 39C60B AC ELECTRICAL CHARACTERISTICS 

Guaranteed Military Range Performance: Temperature range: -55°C to +125''C; VCC = 5.0V ±10% 

The inputs switch between OV to 3V with signal measured at the 1 .5V level. 

MAXIIVIUM PROPAGATION DELAYS Cl = 50pF 







To Output 


From Input 


SCO-6 


DATAo-15 


ERROR 


MULT ERROR 


Unit 


DATAo-15 


22 


30(1) 


22 


25 


ns 


CBo-6(CODEID = 000, 011) 


14 


26 


20 


24 


ns 


CBo-6 (CODE ID = 010, 100,101, 110, 111) 


14 


19 


20 


24 


ns 


GENERATE 


\ 


15 


. — 


14 


19 


ns 


CORRECT 

(Not Internal Control Mode) 


— 


20 


— 


— . 


ns 


DIAG MODE and PASSTHRU 
(Not Internal Control Mode) 


24 


26 


19 


21 


ns 


CODE ID 


24 


29 


26 


29 


ns 


LEiN 

From latched to transparent 


/ 


24 


34 


24 


26 


ns 


LEouT 

From latched to transparent 


/ 


— 


13 


— 


— 


ns 


Internal Control Mode: LEdiag 
From latched to transparent 


/ 


24 


34 


24 


26 


ns 


LEdiag 

From latched to transparent 


/ 


29 


40 


29 


32 


ns 


Internal Control Mode: DATAo-is 
Via Diagnostic Latch 


29 


40 


29 


32 


ns 



NOTE: 

1 . DATAiN to corrected DATAout measurement requires timing as shown below. 

MINIMUM SET-UP AND HOLD TIMES RELATIVE TO LATCH ENABLES 



From Input 


To Input 
(Latching Data) 


Set-up Time 


Hold Time 


Unit 


DATAo-15 


\ 

\ 


LEiN 


6 


4 


ns 


CBo-6 (not appiic. to CODE ID = 1 1) 


6 


4 


ns 


DATAo-15 


\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 


LEouT 


29 


2 


ns 


CBo-7(CODEID = 000, Oil) 


25 





ns 


CBo-7 (CODE ID = 010, 100, 101, 110, 111) 


25 





ns 


CORRECT 1 / 


26 


— 


ns 


DIAG MODE 


26 





ns 


PASSTHRU 


26 





ns 


CODEIDi,o 


30 





ns 


LEiN y 


34 


— 


ns 


DATAo-15 




LEdiag 


6 


4 


ns 



MAXIMUM OUTPUT ENABLE/DISABLE TIMES 

Output tests specified with Cl = 5pF and measured to 0.5V change of output voltage level. Test performed with 
Cl = 50pF and correlated to Cl = 5pF. 









To Output 


Enable 




Disable 




Unit 


From Input 


Enable 


Disable 


Max. 


Max. 


OE Byteo, i 


\ 


/ 


DATo-15 


15 


12 


ns 


UEsc 


\ 


/ 


SCo-7 


15 


12 


ns 


MINIMUM PULSE WIDTHS 


MIn. 


259Stbl44 


LEin, LEout, LEdiag 


JK 


(Positive-going pulse) 




10 


ns 
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IDT39C60/-1/A/B 

16-BIT CMOS DETECTION AND CORRECTION UNIT 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



IDT 39C60A AC ELECTRICAL CHARACTERISTICS 

Guaranteed Commercial Range Performance: Temperature range: 0°C to +70°C; Vcc = 5.0V ± 5% 

The signals switch between OV and 3V with signal measured at 1 .5V level. 

MAXIMUM PROPAGATION DELAYS Cl = 50pF 





To Output 


From Input 

DATAo-15 


SCO-6 
20 


DATAo-15 

30(1) 


ERROR 

20 


MULT ERROR 
23 


Unit 

ns 


CBo-6(CODEID = 000, 011) 


14 


25 


20 


23 


ns 


CBo-6 (CODE ID = 01 0, 1 00,1 01 , 1 1 0, 11 1) 


14 


18 


20 


23 


ns 


GENERATE 




15 


33 


18 


23 


ns 


CORRECT 

(Not Internal Control Mode) 


— 


20 


— 


— 


ns 


DIAG MODE and PASSTHRU 
(Not Internal Control Mode) 


22 


25 


18 


21 


ns 


CODE ID 


23 


28 


25 


28 


ns 


LEiN 

From latched to transparent 


f 


22 


32 


22 


25 


ns 


LEoUT 

From latched to transparent 


/ 


— 


13 


— 


— 


ns 


LEdiag 

From latched to transparent 


/ 


22 


32 


22 


25 


ns 


Internal Control Mode: LEdiag 
From latched to transparent 


/ 


28 


38 


28 


31 


ns 


Internal Control Mode: DATAo-is 
Via Diagnostic Latch 


28 


38 


28 


31 


ns 



NOTE: 

1 . DATAiN to corrected DATAout measurement requires timing 

MINIMUM SET-UP AND HOLD TIMES RELATIVE 



as shown beiow. 

TO LATCH ENABLES 



From Input 


To Input 
(Latching Data) 


Set-up Time 


Hold Time 


Unit 


DATAo-15 


\ 
\ 


LEiN 


5 


3 


ns 


CBo-6 (not applic. to CODE ID = 1 1) 


5 


3 


ns 


DATAo-15 


\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 


LEouT 


24 


2 


ns 


CBo-7(CODEID = 000, Oil) 


21 





ns 


CBo-7(CODEID = 010, 100,101,110,111 


) 


21 





ns 


CORRECT 


f 


22 





ns 


DIAG MODE 


22 





ns 


PASSTHRU 


22 





ns 


CODEID1,0 


25 





ns 


LEiN 


/ 


28 





ns 


DATAo-15 




LEdiag 


5 


3 


ns 



MAXIMUM OUTPUT ENABLE/DISABLE TIMES 

Output tests specified with Cl = 5pF and measured to 0.5V change of output voltage level. Test performed with 
Cl = 50pF and correlated to Cl = 5pF. 









To Output 










Unit 


From Input 


Enable 


Disable 


Max. 


Max. 


OE Byteo, 1 


\ 


f 


DATo-15 


24 


21 


ns 


OEsc 


\ 


f 


SCo-7 


24 


21 


ns 


MINIMUM PULSE WIDTHS 


Min. 


2595 tbi 48 


LEiN, LEouT, LEdiag 


/\. 


(Positive-going pulse) 




12 


ns 



8.10 



24 



IDT39C60/.1/A/B 

16-BIT CMOS DETECTION AND CORRECTION UNIT 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



IDT 39C60A AC ELECTRICAL CHARACTERISTICS 

Guaranteed Military Range Performance: Temperature range: -SS^C to +125°C; Voc = 5.0V ± 10% 
The inputs switch between OV to 3V with signal measured at the 1 .5V level. 

IV1AXI!\1U!\1 PROPAGATION DELAYS Cl = 50pF 





To Output 1 


From Input 

DATAo-15 


SCO-6 
22 


DATAo-15 

35(1) 


ERROR 

24 


MULT ERROR 
27 


Unit 

ns 


CBo-6(CODEID = 000, 011) 


17 


25 


24 


27 


ns 


CBo-6(CODEID = 010, 100,101, 110, 11 


1) 


17 


20 


24 


27 


ns 


GENERATE 


f 

\ 


20 


28 


21 


25 


ns 


CORRECT 

(Not Internal Control Mode) 


— 


25 


— 


— 


ns 


DIAG MODE and PASSTHRU 
(Not Internal Control Mode) 


25 


28 


21 


24 


ns 


CODE ID 


26 


31 


28 


31 


ns 


LEiN 

From latched to transparent 


f 


24 


37 


26 


29 


ns 


LEouT 

From latched to transparent 


/ 


— 


16 


— 


— 


ns 


LEdiag 

From latched to transparent 


/ 


24 


37 


26 


29 


ns 


Internal Control Mode: LEdiag 
From latched to transparent 


/ 


30 


43 


32 


35 


ns 


Internal Control Mode: DATAo-is 
Via Diagnostic Latch 


30 


43 


32 


35 


ns 



NOTE: 

1 . DATAiN to corrected DATAout measurement requires timing as shown below. 

MINIMUM SET-UP AND HOLD TIMES RELATIVE TO LATCH ENABLES 



From Input 


To Input 
(Latching Data) 


Set-up Time 


Hold Time 


Unit 


DATAo-15 


\ 
\ 


LEiN 


5 


3 


ns 


CBo-6 (not applic. to CODE ID = 1 1) 


5 


3 


ns 


DATAo-15 


\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 


LEouT 


27 


2 


ns 


CBo-7(CODEID = 000, Oil) 


24 





ns 


CBo-7 (CODE ID = 01 0, 100, 1 01 , 1 10, 1 1 1) 


24 





ns 


CORRECT 1 / 


25 





ns 


DIAG MODE 


25 





ns 


PASSTHRU 


25 





ns 


CODEIDl.o 


28 





ns 


LEiN 


y 


30 





ns 


DATAo-15 




LEdiag 


5 


3 


ns 



MAXIMUM OUTPUT ENABLE/DISABLE TIMES 

Output tests specified with Cl = 5pF and measured to 0.5V change of output voltage level. Test performed with 
Cl = 50pF and correlated to Cl = 5pF. 









To Output 










Unit 


From Input 


Enable 


Disable 


Max. 


Max. 


OE Byteo, i 


\ 


f 


DATo-15 


24 


21 


ns 


"OEsc 


\ 


/ 


SCo-7 


24 


21 


ns 


MINIMUM PULSE WIDTHS 


MIn. 


2595tbl52 


LEiN, LEouT, LEdiag 


jr\ 


(Positive-going pulse) 




12 


ns 



8.10 



25 



IDT39C60/-1/A/B 

16-BIT CMOS DETECTION AND CORRECTION UNIT 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



IDT39C60-1 AC ELECTRICAL CHARACTERISTICS 

Guaranteed Commercial Range Performance: Temperature range: 0°C to +70''C; Voc = 5.0V + 5% 

The signals switch between OV and 3V with signal measured at 1 .5V level. 

MAXIMUM PROPAGATION DELAYS Cl = SOpF 





To Output 


From Input 

DATAo-15 


SCO-6 

28 


DATAo-15 

52(1) 


ER^Ot^ 

25 


MULT ERROF) 

50 


Unit 

ns 


CBo-6(CODEID = 000, 011) 


23 


50 


23 


47 


ns 


CBo-6 (CODE ID = 010, 100,101, 110, 111) 


28 


34 


29 


34 


ns 


SERERSTE 


/ 

\ 


35 


63 


36 


55 


ns 


CORRECT 

(Not Internal Control Mode) 


— 


45 


— 


— 


ns 


DIAG MODE{Not Internal Control Mode) 


50 


78 


59 


75 


ns 


PASSTHRU(Not Internal Control Mode) 


36 


44 


29 


46 


ns 


CODE ID 


61 


90 


60 


80 


ns 


LEiN 

From latched to transparent 


/ 


39 


72 


39 


59 


ns 


LEouT 

From latched to transparent 


/ 


— 


31 


— 


— 


ns 


LEdiag 

From latched to transparent 


/ 


45 


78 


45 


65 


ns 


Internal Control Mode: LEdiag 
From latched to transparent 


/ 


67 


96 


66 


86 


ns 


Internal Control Mode: DATAo-15 
Via Diagnostic Latch 


67 


96 


66 


86 


ns 



NOTE: 

1 . DATAiN to corrected DATAout measurement requires timing as shown below. 

MINIMUM SET-UP AND HOLD TIMES RELATIVE TO LATCH ENABLES 



From Input 


To Input 
(Latching Data) 


Set-up Time 


Hold Time 


Unit 


DATAo-15 


\ 
\ 


LEiN 


6 


7 


ns 


CBo-6 (not applic. to CODE ID = 1 1) 


5 


6 


ns 


DATAo-15 


\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 


LEouT 


34 


5 


ns 


CBo-7(CODEID = 000, 011) 


35 





ns 


CBo-7 (CODE ID = 010. 100. 101 , 1 10, 1 1 


1) 


27 





ns 


CORRECT 


/ 


26 


1 


ns 


DIAG MODE 


69 





ns 


PASSTHRU 


26 





ns 


CODEIDi,o 


81 





ns 


LEiN 


/ 


51 


5 


ns 


DATAo-15 




LEdiag 


6 


8 


ns 



MAXIMUM OUTPUT ENABLE/DISABLE TIMES 

Output tests specified with Cl = 5pF and measured to 0.5V change of output voltage level. Test performed with 
Cl = 50pF and correlated to Cl= 5pF. 









To Output 




■■ 






Unit 


From input 


Enable 


Disable 


Max. 


Max. 


OE Byteo, i 


\ 


/ 


DATo-15 


30 


30 


ns 


"OEsc 


\ 


/ 


SCo-7 


30 


30 


ns 


MINIMUM PULSE WIDTHS 


iVIin. 


2595tbl56 


LEiN, LEouT, LEdiag 


r\ 


(Positive-going pulse) 




15 


ns 



8.10 



26 



IDT39C60/-1/A/B 

16-BIT CMOS DETECTION AND CORRECTION UNIT 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



IDT 39C60-1 AC ELECTRICAL CHARACTERISTICS 

Guaranteed Military Range Performance: Temperature range: -55°C to +125°C; Voc = 5.0V ±10% 
The inputs switch between OV to 3V with signal measured at the 1 .5V level. 

IVIAXIMUiVI PROPAGATION DELAYS CL = 50pF 





To Output 


From Input 

DATAo-15 


SCO-6 
31 


DATAo-15 

59(1) 


ERROR 

28 


MULT ERROR 
56 


Unit 

ns 


CBo-6 (CODE ID = 000, 011) 


25 


55 


25 


50 


ns 


CBo-6(CODEID=010, 100,101,110, 111) 


30 


38 


31 


37 


ns 


GENERATE 


/ 

\ 


38 


63 


36 


55 


ns 


CORRECT 

(Not Internal Control Mode) 


— 


49 


— 


— 


ns 


DIAG MODE(Not Internal Control Mode) 


58 


89 


65 


90 


ns 


PASSTHRU(Not Intemal Control Mode) 


39 


51 


34 


54 


ns 


CODE ID 


69 


100 


68 


90 


ns 


LEiN 

From latched to transparent 


/ 


39 


82 


43 


66 


ns 


LEouT 

From latched to transparent 


f 


— 


33 


— 


— 


ns 


LEdiag 

From latched to transparent 


f 


50 


88 


49 


72 


ns 


Internal Control Mode: LEdiag 
From latched to transparent 


f 


75 


106 


74 


96 


ns 


Internal Control Mode: DATAo-15 
Via Diagnostic Latch 


75 


106 


74 


96 


ns 



NOTE: 

1 . DATAiN to corrected DATAout measurement requires timing as shown below. 

MINIMUM SET-UP AND HOLD TIMES RELATIVE TO LATCH ENABLES 



From Input 


To Input 
(Latchinq Data) 


Set-up Time 


Hold Time 


Unit 


DATAo-15 


\ 
\ 


LEiN 


7 


7 


ns 


CBo-6 (not applic. to CODE ID = 1 1) 


5 


7 


ns 


DATAo-15 


\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 


LEouT 


39 


5 


ns 


CBo-7(CODEID = 000, 011) 


38 





ns 


CBo-7 (CODE ID = 010, 100, 101, 110, 111) 


30 





ns 


CORRECT 1 f 


28 


1 


ns 


DIAG MODE 


84 





ns 


PASSTHRU 


30 





ns 


CODEIDi.o 


89 





ns 


LEiN 


y 


59 


5 


ns 


DATAo-15 




LEdiag 


7 


9 


ns 



MAXIMUM OUTPUT ENABLE/DISABLE TIMES 

Output tests specified with Cl = 5pF and measured to 0.5V change of output voltage level. Test performed with 
Cl = 50pF and correlated to Cl = 5pF. 









To Output 










Unit 


From Input 


Enable 


Disable 


l\/Iax. 


Max. 


^ Byteo, 1 


\ 


/ 


DATo-15 


35 


35 


ns 


OEsc 


\ 


/ 


SCo-7 


35 


35 


ns 


MINIMUM PULSE WIDTHS 


IVIin. 


2595 tbi 60 


LEiN, LEouT, LEdiag 


jr\ 


(Positive-going pulse) 




15 


ns 



8.10 



27 



IDT39C60/-1/A/B 

16-BIT CMOS DETECTION AND CORRECTION UNIT 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



IDT 39C60 AC ELECTRICAL CHARACTERISTICS 

Guaranteed Commercial Range Performance: Temperature range: CC to +70''C; Voc = 5.0V ± 5% 
The signals switch between OV and 3V with signal measured at the 1.5V level. 

MAXIMUM PROPAGATION DELAYS CL = 50pF 





To Output 1 


From Input 

DATA&-15 


32 


DATAo-15 

65<1) 


32 


MULT ERROR 

50 


Unit 

ns 


CBo-6(CODEID = 000.011) 


28 


56 


29 


47 


ns 


CBo-6(CODEID = 010, 100,101,110, 111) 


28 


45 


29 


34 


ns 


SERERATE 




35 


63 


36 


55 


ns 


CORRECT 

(Not Intemal Control Mode) 


— 


45 


— 


— 


ns 


DIAG MODE(Not Internal Control Mode) 


50 


78 


59 


75 


ns 


PASSTHRU(Not Intemal Control Mode) 


36 


44 


29 


46 


ns 


CODE ID 


61 


90 


60 


80 


ns 


LEiN 

From latched to transparent 


/ 


39 


72 


39 


59 


ns 


LEouT 

From latched to transparent 


f 


— 


31 


— 


— 


ns 


LEdiag 

From latched to transparent 


f 


45 


78 


45 


65 


ns 


Internal Control Mode: LEdiag 
From latched to transparent 


f 


67 


96 


66 


86 


ns 


Internal Control Mode: DATAo-15 
Via Diagnostic Latch 


67 


96 


66 


86 


ns 



NOTE: 

1 . DATAiN to corrected DATAout measurement requires timing as shown below. 

MINIMUM SET-UP AND HOLD TIMES RELATIVE TO LATCH ENABLES 



From Input 


To Input 
(Latchinq Data) 


Set-up Time 


Hold Time 


Unit 


DATAo-15 


\ 

\ 


LEiN 


6 


7 


ns 


CBo-6 (not applic. to CODE ID >= 1 1) 


5 


6 


ns 


DATAo-15 


\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 


LEouT 


44 


5 


ns 


CBo-7(CODEID = 000, Oil) 


35 





ns 


CBo-7 (CODE ID = 010. 100. 101. 110. Ill) 


27 





ns 


CORRECT 1 y 


26 


1 


ns 


DIAG MODE 


69 





ns 


PASSTHRU 


26 





ns 


CODEIDi.Q 


81 





ns 


LEiN 


f 


51 


5 


ns 


DATAo-15 




LEdiag 


6 


8 


ns 



MAXIMUM OUTPUT ENABLE/DISABLE TIMES 

Output tests specified with Cl = 5pF and measured to 0.5V change of output voltage level. Test performed with 
Cl = 50pF and correlated to Cl = 5pF. 









To Output 




- 






UnH 


From input 


Enable 


Disable 


IMax. 


Max. 


OE Byteo, 1 


\ 


f 


DATo-15 


30 


30 


ns 


OEsc 


\ 


/ 


SCo-7 


30 


30 


ns 


MINIMUM PULSE WIDTHS 


i\1in. 


259Stbl64 


LEin, LEout, LEdiag 


/\ 


(Positive-going pulse) 




15 


ns 



8.10 



28 



IDT39C60/-1/A/B 

16-BIT CMOS DETECTION AND CORRECTION UNIT 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



IDT 39C60 AC ELECTRICAL CHARACTERISTICS 

Guaranteed Military Range Performance: Temperature range; -55°C to +125°C; Vcc = 5.0V ±10% 
The inputs switch between OV to 3V with signal measured at the 1 .5V level. 

MAXIMUM PROPAGATION DELAYS Cl = 50pF 





To Output 


From Input 

DATAo-15 


SCO-6 

35 


DATAo-15 

73 (^) 


ERROR 

36 


MULT ERROR 
56 


Unit 

ns 


CBo-6(CODEID = 000, 011) 


30 


61 


31 


50 


ns 


CBo-6(CODEID = 010, 100,101, 110, 111) 


30 


50 


31 


37 


ns 


GENERATE 


\ 


38 


63 


36 


55 


ns 


CORRECT 

(Not Internal Control Mode) 


— 


49 


— 


— 


ns 


DIAG MODE(Not Internal Control Mode) 


58 


89 


65 


90 


ns 


PASSTHRU(Not Internal Control Mode) 


39 


51 


34 


54 


ns 


CODE ID 


69 


100 


68 


90 


ns 


LEIN 

From latched to transparent 


f 


44 


82 


43 


66 


ns 


LEouT 

From latched to transparent 


/ 


— 


33 


— 


— 


ns 


LEdiag 

From latched to transparent 


/ 


50 


88 


49 


72 


ns 


Internal Control Mode: LEdiag 
From latched to transparent 


/ 


75 


106 


74 


96 


ns 


Internal Control Mode: DATAo-15 
Via Diagnostic Latch 


75 


106 


74 


96 


ns 



NOTE: 

1 . DATAiN to corrected DATAout measurement requires timing as shown below. 

MINIMUM SET-UP AND HOLD TIMES RELATIVE TO LATCH ENABLES 



From Input 


To Input 
(Latchinq Data) 


Set-up Time 


Hold Time 


Unit 


DATAo-15 


\ 


LEiN 


7 


7 


ns 


CBo-6 (not applic. to CODE ID = 1 1) 


5 


7 


ns 


DATAo-15 


\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 


LEouT 


50 


5 


ns 


CBo-7(CODEID = 000, Oil) 


38 





ns 


CBo-7 (CODE ID = 010, 100. 101 , 1 10, 1 1 1) 


30 





ns 


CORRECT 1 


/ 


28 


1 


ns 


DIAG MODE 


84 





ns 


PASSTHRU 


30 





ns 


CODEIDi.o 


89 





ns 


LEiN 


f 


59 


5 


ns 


DATAo-15 




LEdiag 


7 


9 


ns 



MAXIMUM OUTPUT ENABLE/DISABLE TIMES 

Output tests specified with Cl = 5pF and measured to 0.5V change of output voltage level. Test performed with 
Cl = 50pF and correlated to Cl = 5pF. 









To Output 






Disable 




Unit 


From Input 


Enable 


Disable 


Max. 


Max. 


OE Byteo, i 


\ 


/ 


DATo-15 


35 


35 


ns 


OEsc 


\ 


f 


SCo-7 


35 


35 


ns 


MINIMUM PULSE WIDTHS 


Min. 


2595tbl67 


LEiN, LEouT, LEdiag 


r\ 


(Positive-going pulse) 




15 


ns 



8.10 



29 



IDT39C60/-1/A/B 

16-BIT CMOS DETECTION AND CORRECTION UNIT 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



IDT39C60 — DATAIN TO CORRECTED 
DATAOUT TIMING (Two cycles shown) 


NOTES: 

Device Mode = "Correct" 
System Type = "Correct Always" 




Timing Parameter 
From To 


Min./ 
Max. 


OEBYTE y 




V / 






1 .-OEbyte = High to DATAout Disabled 
2.-0EBYTE = Low to DATAout Enabled 
3.-DATA1N to Corrected DATAout 

4.-DATAIN Set-up to LEin = Low 
5.-DATAIN Hold to LEiN = Low 

6.-LEIN = High to DATAout 
* = (Memory/System dependent) 


Max. 
Max. 
Max. 

Min. 
Min. 

Max. 


/ \ 


/ 


\ 


^ 


-^-1 -»► 




-3 *- 




-^1 -*- 


W-i-*- 






* 




' 


^kJk Bus Dy 


MAouT ) 


(DATAin) 


(X> 


C DATAouT > 


!!>ATAnJiCX> 


CDATAout 


LEiN 




4 


5 








/- 


/ 


\ 

6 


^ 


/ \ 






W— 




*.^ 


\*— 


„ 









8.10 



30 



IDT39C60/-1/A/B 

16-BIT CMOS DETECTION AND CORRECTION UNIT 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



AC TEST CONDITIONS 



Input Pulse Levels 


GND to 3.0V 


Input Rise/Fall Times 


IV/ns 


Input Timing Reference Levels 


1.5V 


Output Reference Levels 


1.5V 


Output Load 


See Figure 12 



Test 


Switch 


Disable Low 
Enable Low 


Closed 


All Other Outputs 


Open 



IDT39C60 INPUT/OUTPUT INTERFACE CIRCUIT 



ESD 
PROTECTION 



llH 



INPUTS O- 



AAAr 



ix- 



■^" 2595drw19 

Figure 10. Input Structure (All Inputs) 



H 



^>- 



Vcc 



^ 



O" 



' O OUTPUTS 

lOL 



C^^ 



Figure 11. Output Structure 



TEST CIRCUIT LOAD 



Pulse /r \ 
Generator ^2/ 




DEFINITIONS: 

Cl = Load capacitance: Includes jig and probe capacitance 

Rl = Termination resistance: should be equal to Zout of the Pulse Generator 

Figure 12. 




8.10 



31 




Integrated Device Technology, Inc. 



32-BIT CMOS 
ERROR DETECTION 
AND CORRECTION UNIT 



IDT49C460 
IDT49C460A 
IDT49C460B 
IDT49C460C 
[DT49C460D 



FEATURES: 

• Fast 



Detect 

12ns (max.) 
16ns (max.) 
25ns (max.) 
30ns (max.) 
40ns (max.) 



Correct 

18ns (max.) 
24ns (max.) 
30ns (max.) 
36ns (max.) 
49ns (max.) 



— IDT49C460D 

— IDT49C460C 

— IDT49C460B 

— IDT49C460A 

— IDT49C460 
Low-power CMOS 

— Commercial: 95mA (max.) 

— Military: 125mA (max.) 
Improves system memory reliability 

—Corrects all single bit errors, detects all double and some 

triple-bit errors 
Cascadable 

— Data words up to 64-bits 
Built-in diagnostics 

— Capable of verifying proper EDC operation via software 

control 
Simplified byte operations 

— Fast byte writes possible with separate byte enables 
Functional replacement for 32- and 64-bit configurations of 
the 2960 

Available in PGA, PLCC and Fine Pitch Flatpack 
Military product compliant to MIL-STD-883, Class B 
Standard Military Drawing #5962-88533 



DESCRIPTION: 

The IDT49C460S are high-speed, low-power, 32-bit Error 
Detection and Correction Units which generate check bits on 
a 32-bit data field according to a modified Hamming Code and 
correct the data word when check bits are supplied. The 
IDT49C460S are performance-enhanced functional replace- 
mentsfor 32-bit versions of the2960. When performing a read 
operation from memory, the IDT49C460s will correct 100% of 
all single bit errors and will detect all double bit errors and 
some triple bit errors. 

The IDT49C460S are easily cascadable to 64-bits. Thirty- 
two-bit systems use 7 check bits and 64-bit systems use 8 
check bits. For both configurations, the error syndrome is 
made available. 

The IDT49C460sincorporatetwo built-in diagnostic modes. 
Both simplify testing by allowing for diagnostic data to be 
entered into the device and to execute system diagnostics 
functions. 

They are fabricated using CEMOS™ , a CMOS technology 
designed for high-performance and high-reliability. The 
devices are packaged in a 68-pin ceramic PGA, PLCC and 
Ceramic Quad Flatpack. 

Military grade product is manufactured in compliance with 
the latest revision of MIL-STD-883, Class B, making it ideally 
suited to military temperature applications demanding the 
highest level of performance and reliability. 



FUNCTIONAL BLOCK DIAGRAM 



CBi>-7 D f—/^ 



DATAo-31 ES-* 



OEBYTEcw o- 



LEiN [Z> 



/a 



A, 



LEdiag [3- 






CORRECT [3- 

CODEIDi.oO- 

DIAG MODEl.o CD- 



DATA 
LATCH 



DATA 
LATCH 



CHECK BIT 
IN LATCH 



DIAGNOSTIC 
LATCH 



A 



CONTROL 
LOGIC 



CEMOS Is a trademark of Integrated Device Technology Inc. 



Az 



ERROR 
DECODE 



Vt 



A 



32 

4 — *■ 



CHECK BIT 
GENERATE 



« — y- 



t-Tf- 



MUX 



SYNDROME 
GENERATE 



^ 



MUX 



]^ OSC<^7 

— en 5Esc 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



MAY 1992 



®1 992 Integrated Device Technology, Inc. 
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PIN DESCRIPTIONS 



Pin Name 


I/O 


Description 


DATAo-31 


I/O 


32 bidirectional data lines provide input to the Data Input Latch and Diagnostic Latch and also receive output from 
the Data Output Latch. DATAo is the LSB; DATA31 is the MSB. 


CBo-7 


1 


Eight check bit input lines input check bits for error detection and also used to input syndrome bits for error 
correction in 64-bit applications. 


LEiN 


1 


Latch Enable is for the Data Input Latch. Controls latching of the input data. Data Input Latch and Check Bit Input 
Latch are latched to their previous state when LOW. When HIGH, the Data Input Latch and Check Bit Input Latch 
follow the input data and input check bits. 


LEOUT/ 




A multifunction pin which, when LOW, is in the Check Bit Generate Mode. In this mode, the device generates the 
check bits or GENERATE partial check bits specific to the data in the Data Input Latch. The generated check bits 
are placed on the SC outputs. Also, when LOW, the Data Out Latch is latched to its previous state. 

When HIGH, the device is in the Detect or Correct Mode. In this mode, the device detects single and multiple 
errors and generates syndrome bits based upon the contents of the Data Input Latch and Check Bit Input Latch. 
In the Correct Mode, single bit errors are also automatically corrected and the corrected data is placed at the 
inputs of the Data Output Latch. The syndrome result is placed on the SC outputs and indicates in a coded form 
the number of errors and the specific bit-in-error. When HIGH, the Data Output Latch follows the output of the 
Data Input Latch as modified by the correction logic network. In Correct Mode, single bit errors are corrected by 
the network before being loaded into the Data Output Latch. In Detect Mode, the contents of the Data Input Latch 
are passed through the correction network unchanged into the Data Output Latch. The Data Output Latch is 
disabled, with its contents unchanged, if the EDC is in the Generate Mode. 


GENERATE 


SCO-7 





Syndrome Check Bit outputs. Eight outputs which hold the check bits and partial check bits when the EDC is in 
the Generate Mode and will hold the syndrome/partial syndrome bits when the device is in the Detect or Correct 
modes. All are 3-state outputs. 


OEsc 


1 


Output Enable— Syndrome Check Bits. In the HIGH condition, the SC outputs are in the high impedance state. 
When LOW, all SC output lines are enabled. 


ERROR 





In the Detect or Correct Mode, this output will go LOW if one or more data or check bits contain an error. When 
HIGH, no errors have been detected. This pin is forced HIGH in the Generate Mode. 


MULT 





In the Detect or Correct Mode, this output will go LOW if two or more bit errors have been detected. A HIGH level 
indicates that either one or no errors have been detected. This pin is forced HIGH in the Generate Mode. 


ERROR 


CORRECT 


1 


The correct input which, when HIGH, allows the correction network to correct any single-bit error in the Data Input 
Latch (by complementing the bit-in-error) before putting it into the Data Output Latch. When LOW, the device will 
drive data directly from the Data Input Latch to the Data Output Latch without correction. 


OEBYTEo-3 


1 


Output Enable— Bytes 0, 1 , 2, 3. Data Output Latch. Control the three-state output buffers for each of the four 
bytes of the Data Output Latch. When LOW, they enable the output buffer of the Data Output Latch. When HIGH, 
they force the Data Output Latch buffer into the high impedance mode. One byte of the Data Output Latch is 
easily activated by separately selecting the four enable lines. 


DIAG 
MODE1.0 


1 


Select the proper diagnostic mode. They control the initialization, diagnostic and normal operation of the EDC. 


CODEID1.0 


1 


These two code identification inputs identify the size of the total data word to be processed. The two allowable 
data word sizes are 32 and 64 bits and their respective modified Hamming Codes are designated 32/39 and 
64/72. Special CODE IDi,o, input 01 is also used to instmct the EDC that the signals CODE IDi,o, DIAG MODEi,o 
and CORRECT are to be taken from the Diagnostic Latch rather than from the input control lines. 


LEDIAG 


1 


This is the Latch Enable for the Diagnostic Latch. When HIGH, the Diagnostic Latch follows the 32-bit data on the 
input lines. When LOW, the outputs of the Diagnostic Latch are latched to their previous states. The Diagnostic 
Latch holds diagnostic check bits and internal control signals for CODE IDi,o, DIAG MODEi,o and CORRECT. 
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EDC ARCHITECTURE SUMMARY 

The IDT49C460S are high-performance cascadable EDCs 
used for check bit generation, error detection, error correction 
and diagnostics. The function blocks for this 32-bit device 
consist of the following: 

Data Input Latch 
Check Bit Input Latch 
Check Bit Generation Logic 
Syndrome Generation Logic 
Error Detection Logic 
Error Correction Logic 
Data Output Latch 
Diagnostic Latch 
Control Logic 

DATA INPUT/OUTPUT LATCH 

The Latch Enable Input, LEin, controls the loading of 32 bits 
of data to the Data In Latch. The data from the DATA lines can 
be loaded in the Diagnostic Latch under control of the 
Diagnostic Latch Enable, LEdiag, giving checkbit information 
in one byte and control information in another byte. The 
Diagnostic Latch is used in the Internal Control Mode or in one 
of the diagnostic modes. The Data Output Latch has buffers 
that place data on the DATA lines. These buffers are split into 
four 8-bit buffers, each having their own output enable con- 
trols. This feature facilitates byte read and byte modify 
operations. 

CHECK BIT GENERATION LOGIC 

This generates the appropriate check bits for the 32 bits of 
data in the Data Input Latch. The modified Hamming Code is 
the basis for generating the proper check bits. 

SYNDROME GENERATION LOGIC 

In both the Detect and Correct modes, this logic does a 
comparison on the check bits read from memory against the 
newly generated set of check bits produced for the data read 
in from memory. Matching sets of check bits mean no error 
was detected. If there is a mismatch, one or more of the data 
or check bits is in error. Syndrome bits are produced by an 
exclusive-OR of the two sets of check bits. Identical sets of 
checkbits mean the syndrome bits will be all zeros. If an error 
results, the syndrome bits can be decoded to determine the 
number of errors and the specific bit-in-error. 



ERROR DETECTION LOGIC 

This part of the device decodes the syndrome bits 
generated by the Syndrome Generation Logic. With no er rors 
in either the in put data or check bits, both the ERROR and 
MULTERROR ou tputs are HIGH . E RROR w ill go low if one 
error is detected. MULTERROR and ERROR will both go low 
if two or more errors are detected. 

ERROR CORRECTION LOGIC 

In single error cases, this logic complements (corrects) the 
single data bit-in-error. This corrected data is loaded into the 
Data Output Latch, which can then be read onto the bidirec- 
tional data lines. If the error is resulting from one of the check 
bits, the correction logic does not place corrected check bits 
on the syndrome/check bit outputs. If the corrected check bits 
are needed, the EDC must be switched to the Generate Mode. 

DATA OUTPUT LATCH AND OUTPUT BUFFERS 

The Data Output Latch is used for storing the result of an 
error correction operation. The latch is loaded from the 
correction logic under control of the Data Output Latch En- 
able, LEouT. The Data Output Latch may also be directly 
loaded from the Data Input Latch in the PASSTHRU mode. 
The Data Output Latch buffer is split into 4 individual buffers 
which can be enabled by GEo-3 separately for reading onto 
the bidirectional data lines. 

DIAGNOSTIC LATCH 

The diagnostic latch is loadable under control of the 
Diagnostic Latch Enable, LEdiag, from the bidirectional data 
lines. Check bit information is contained in one byte while the 
other byte contains the control information. The Diagnostic 
Latch is used for driving the device when in the Internal Control 
Mode, or for supplying checkbits when in one of the diagnostic 
modes. 

CONTROL LOGIC 

Specifies in which mode the device will be operating in. 
Normal operation is when the control logic is driven by external 
control inputs. In the Internal Control Mode, the control signals 
are read fro m the Diagnostic Latch. Since LEout and 
GENERATE are controlled by the same pin, the latching 
action (LEoui from high to low) of the Data Output Latch 
causes the EDC to go into the Generate Mode. 
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DETAILED PRODUCT DESCRIPTION 

The 1DT49C460 EDO units contain the logic necessary to 
generate check bits on 32 bits of data input according to a 
modified Hamming Code. The EDC can compare internally 
generated check bits against those read with the 32-bit data 
to allow correction of any single bit data error and detection of 
all double (and some triple) bit errors. The IDT49C460s can 
be used for 32-bit data words (7 checkbits) and 64-bit (8 check 
bits) data words. 

WORD SIZE SELECTION 

The two code identification pins, CODE IDi,o, are used to 
determine the data word size that is 32 or 64 bits. They also 
select the Internal Control Mode. Table 4 defines all possible 
slice identification codes. 

CHECK AND SYNDROME BITS 

The IDT49C460S provide either check bits or syndrome 
bits on the three-state output pins, SCa-7. Check bits are 
generated from a combination of the Data Input bits, while 
syndrome bits are an exclusive-OR of the check bits gener- 
ated from read data with the read check bits stored with the 
data. Syndrome bits can be decoded to determine the single 
bit in error or that a double (some triple) error was detected. 
The check bits are labeled: 



Correct 


Dlag 
Model 


Dlag 
Modeo 


Diagnostic Mode Selected 


X 








Non-dlagnostic Mode. Normal 
EDC function in this mode. 


X 





1 


Diagnostic Generate. The con 

tents of the Diagnostic Latch are 
substituted for the normally 
generated check bits when in the 
Generate Mode. The EDC 
functions normally in the Detect or 
Correct modes. 


X 


1 





Diagnostic Detect/Correct. In 

either mode, the contents of the 
Diagnostic Latch are substituted 
for the check bits normally read 
from the Check Bit Input Latch. 
The EDC functions normally In the 
Generate Mode. 


1 


1 


1 


Initialize. The Data Input Latch 
outputs are forced to zeros and 
latched upon removal of Initialize 
Mode. 





1 


1 


PASSTHRU. 



Table 2. Diagnostic Mode Control 



C0,C1,C2, C3, C4, C5, C6 
Co, C1, C2, C3, C4, C5, C6, C7 



for the 32-bit configuration 
for the 64-bit configuration 



Syndrome bits are similarly labeled So through S?. 



Operating 
Mode 


DMi 


DMo 


Generate 


Correct 


DATAouT Latch 


SCO-7 

(Olsc = LOW) 


Error 


MULT error 


Generate 



1 









X 


LEouT = LOW (1) 


Check Bits Generated from 
DATAiN Latch 


High 


Detect 








1 







DATAiN Latch 


Syndrome Bits DATAin/ 
Check Bit Latch 


Error Dep (2) 


Correct 







1 




1 


DATAiN Latch w/ 
Single Bit Correction 


Syndrome Bits DATAin/ 
Check Bit Latch 


Error Dep 


PASSTHRU 


1 


1 







DATAiN Latch 


Check Bit Latch 


High 


Diagnostic 
Generate 





1 





X 


— 


Check Bits from Diagnostic Latch 


High 


Diagnostic Detect 


1 










DATAiN Latch 


Syndrome Bits DATAin/ 
Diagnostic Latch 


Error Dep 


Diagnostic Correct 


1 







1 


DATAiN Latch w/ 
Single Bit Correction 


Syndrome Bits DATAin/ 
Diagnostic Latch 


Error Dep 


Initialization 


1 


1 




1 


DATAiN Latch 
Set to 0000(3) 


— 


— 


Internal 


CODE IDi,o = 01 (Control Signals CODE IDi.o, DIAG MODEi.o and CORRECT are taken from Diagnostic Latch.) 



NOTES: 2584 tbi 03 

1 . In Generate Mode, data is read into the EDC unit and the check bits are generated. The same data is written to memory along with the check bits. Since 
the DATAout Latch is not use d in the Generate Mode, LEout (being LOW since it Is tied to Gen erate) does not affect the writing of check bits. 

2. Error Dep (Error Dependent): ERROR will be low for single or multiple errors, with MULT ERROR low for double or multiple errors. Both signals are high 
for no errors. 

3. LEiNisLOW. 

Table 3. IDT49C460 Operating Modes 
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OPERATING MODE SELECTION 

Tables 2 and 3 describe the nine operating modes of the 
IDT49C460S. The Diagnostic Mode pins — DIAG MOD E0.1 
— define four basic areas of operation. GENERATE and 
CORRECT further divide operation into 8 functions, with 
CODE IDi,o defining the ninth mode as the Internal Mode. 

Generate Mode is used to display the check bits on the 
outputs SCo-7. The Diagnostic Generate Mode displays 
check bits as stored in the Diagnostic Latch. 

Detect Mode prov ides an indic ation of errors or multiple 
errors on the outputs ERROR and MULT ERROR. Single bit 
errors are not corrected in this mode. The syndrome bits are 
provided on the outputs SCo-7. For the Diagnostic Detect 
Mode, the syndrome bits are generated by comparing the 
internally generated check bits from the Data in Latch with 



Code ID1 


Code IDo 


Slice Selected 





1 
1 



1 

1 


32-Bit 

Internal Control Mode 
64-Bit, Lower 32-Bit (0-31) 
64-Bit, Upper 32-Blt (32-63) 



Table 4. Slice Identification 



DATAo^i HIGH Ce Cs 04 Ca C2 Ci Co 



DATAo-31 OB? CBe CBs CBt CBs CB2 CBi CBo 



IDT49C460 



CODE JDi.o 



SC? SCe SCs SC4 SC3 SC2 SCi SCo 



NC 



Ss/Cs 



S3/C3 



S1/C1 



0,0 



S6/C6 S4/C4 S2/C2 So/Co 

Figure 1. 32-Bit Configuration 



check bits stored in the diagnostic latch rather than with the 
check bit latch contents. 

Correct Mode is similar to the Detect Mode except that 
single bit errors will be complemented (corrected) and made 
available as input to the Data Out Latches. Again, the 
Diagnostic Correct Mode will correct single bit errors as 
determined by syndrome bits generated from the data input 
and contents of the diagnostic latches. 

The Initialize Mode provides check bits for all zero bit data. 
Data Input Latches are set, latched to a logic zero and made 
available as input to the Data Out Latches. 

The Internal Mode disables the external control pins DIAG 
MODEo.i and CORRECT to be defined by the Diagnostic 
Latch. Even CODE IDi.o, although externally set to the 01 
code, can be redefined from the Diagnostic Latch data. 



CHECK-BIT INPUTS 



DATA INPUT 
DATA32-63 DATAo-31 
/^32 



/^32 



^ 



OEsc 
1/8 
IDT74FGT240 



_J_ 



DATA 



CBo-7 

OEsc 



IDT49G460 
(LOWER 32 BITS) 



'a 



SGo-7 



CODEIDi.o 



1,0 



/i 



DATA 



CBa-7 7^= 
OEsc 



IDT49C460 
(UPPER 32 BITS) 



CODEIDi.o 



ERROR ERROR SCo-7 



/i 



1,1 



ERROR 

ERROR SYNDROME/ 

CHECK BITS 

Figure 2. 64-Bit Configuration 





DATA 








CHECK BITS 






BYTEs 


BYTE2 


BYTEi 


BYTEo 


Co 


Ci 


C2 


C3 


C4 


C5 


Cs 



31 24 23 1615 



8 7 

Figure 3. 32-Bit Data Format 










DATA 














CHECK BITS 






BYTE7 


BYTE6 


BYTEs 


BYTE4 


BYTEs 


BYTE2 


BYTE1 


BYTEo 


Co 


Ci 


Cz 


C3 C4 


C5 


C6 


C7 



63 56 55 4847 4039 3231 24 23 1615 8 7 

Figure 4. 64-Bit Data Format 
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32-BIT DATA WORD CONFIGURATION 

A single IDT49C460 EDC unit, connected as shown in 
Figure 1 , provides all the logic needed for single bit error 
correction and double bit error detection of a 32-bit data field. 
The identification code indicates 7 check bits are required. 
The CB7 pin should be HIGH. 

Figure 3 indicates the 39-bit data format for two bytes of 
data and 7 check bits. Table 3 describes the operating mode 
available. 

Table 6 indicates the data bits participating in the check bit 
generation. For example, check bit Co is the exclusive-OR 
function of the 1 6 data input bits marked with an X. Check bits 
are generated and output in the Generate and Initialization 
Mode. Check bits from the respective latch are passed, 
unchanged, in the PASSTHRU or Diagnostic Generate Mode. 

Syndrome bits are generated by an exclusive-OR or the 



generated check bits with the read check bits. For example, 
Sn is the XOR of check bits Cn from those read with those 
generated. Table 7 indicates the decoding of the seven 
syndrome bits to identify the bit-in-error for a single bit error, 
or whether a double or triple bit error was detected. The all 
zero case indicates no errors detected. 

In the Correct Mode, the syndrome bits are used to 
complement (correct) single bit errors in the data bits. For 
double or multiple error detection, the data available as input 
to the Data Out Latch is not defined. 

Table 5 defines the bit definition for the Diagnostic Latch. 
As defined in Table 3, several modes will use the diagnostic 
check bits to determine syndrome bits or to pass as check bits 
to the SCo-7 outputs. The Internal Mode substitutes the 
indicated bit position for the external control signals. 



BITO 


CBo DIAGNOSTIC 


BIT1 


CBi DIAGNOSTIC 


BIT 2 


CB2 DIAGNOSTIC 


BIT 3 


CB3 DIAGNOSTIC 


BIT 4 


CB4 DIAGNOSTIC 


BITS 


CB5 DIAGNOSTIC 


BIT 6 


CB6 DIAGNOSTIC 


BIT 7 


CB7 DIAGNOSTIC 


BITS 


CODE IDo 


BIT 9 


C0DEID1 


BIT 10 


DIAG MODEo 


BIT 11 


DIAG M0DE1 


BIT 12 


CORRECT 


BIT 13-31 


DONTCARE 



Table 5. 32-Blt Diagnostic Latch Coding Format 



Generated 
Check Bits 


Parity 


Participating Data Bits 





1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


11 


12 


13 


14 


15 


Co 


Even (XOR) 


X 








X 




X 


X 


X 


X 




X 






X 




C1 


Even (XOR) 


X 


X 


X 




X 




X 




X 




X 




X 








C2 


Odd (XNOR) 


X 






X 


X 






X 




X 


X 






X 




X 


C3 


Odd PCNOR) 


X 


X 








X 


X 


X 








X 


X 


X 






C4 


Even (XOR) 






X 


X 


X 


X 


X 


X 














X 


X 


C5 


Even (XOR) 


















X 


X 


X 


X 


X 


X 


X 


X 


C6 


Even (XOR) 


X 


X 


X 


X 


X 


X 


X 


X 


















25B4tbl0e 


Generated 
Check Bits 


Parity 


Participating Data Bits | 


16 


17 


18 


19 


20 


21 


22 


23 


24 


25 


26 


27 


28 


29 


30 


31 


Co 


Even (XOR) 




X 


X 


X 




X 










X 




X 


X 




X 


Ci 


Even (XOR) 


X 


X 


X 




X 




X 




X 




X 




X 








C2 


Odd (XNOR) 


X 






X 


X 






X 




X 


X 






X 




X 


C3 


Odd (XNOR) 


X 


X 








X 


X 


X 








X 


X 


X 






C4 


Even (XOR) 






X 


X 


X 


X 


X 


X 














X 


X 


C5 


Even (XOR) 


















X 


X 


X 


X 


X 


X 


X 


X 


C6 


Even (XOR) 


















X 


X 


X 


X 


X 


X 


X 


X 


2584tbl07 

Table 6. 32-Blt Modified Hamming Code-Check Bit Encode Chart 
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Hex 





1 


2 


3 


4 


5 


6 


7 


Hex 


S3 


Syndrome Ss 
Bits Ss 

S4 

S2 Si So 










1 




1 





1 
1 


1 




1 


1 


1 
1 



1 
1 

1 














* 


C4 


C5 


T 


C6 


T 


T 


30 


1 










CO 


T 


T 


14 


T 


M 


M 


T 


2 





1 





C1 


T 


T 


M 


T 


2 


24 


T 


3 





1 




T 


18 


8 


T 


M 


T 


T 


M 


4 





1 





C2 


T 


T 


15 


T 


3 


25 


T 


5 





1 




T 


19 


9 


T 


M 


T 


T 


31 


6 





1 1 





T 


20 


10 


T 


M 


T 


T 


M 


7 





1 1 




M 


T 


T 


M 


T 


4 


26 


T 


8 










C3 


T 


T 


M 


T 


5 


27 


T 


9 









T 


21 


11 


T 


M 


T 


T 


M 


A 




1 




T 


22 


12 


T 


1 


T 


T 


M 


B 




1 




17 


T 


T 


M 


T 


6 


28 


T 


C 




1 




T 


23 


13 


T 


M 


T 


T 


M 


D 




1 




M 


T 


T 


M 


T 


7 


29 


T 


E 




1 1 





16 


T 


T 


M 


T 


M 


M 


T 


F 




1 1 




T 


M 


M 


T 





T 


T 


M 



NOTES: 2 

1 . * = No errors detected 

2. Number = The number of the single bit-in-error 

3. T = Two errors detected 

4. M = Three or more errors detected 

Table 7. Syndrome Decode to BIt-in-Error (32-Bit) 



64-BIT DATA WORD CONFIGURATION 

Two IDT49C460 EDC units, connected as shown in Figure 
2, provide ail tine logic needed for single bit error detection and 
double bit error detection of a 64-bit data field. Table 4 gives 
theCODE IDi.o values neededfordistinguishing the upper32 
bits from the lower 32 bits. V alid syndrome, checkbits and the 
ERROR and MULT ERROR signals come from the IC with the 
CODE IDi ,0 = 11 . Control signals not indicated are connected 
to both units in parallel. The EDC with the CODE IDi.o = 10 
has the OEsc grounded. The OEsc selects the syndrome bits 
from the EDC with CODE IDi.o = 11 and also controls the 
check bit buffers from memory. 

Data In bits through 31 are connected to the same 
numbered inputs of the EDC unit with CODE IDi ,o = 1 0, while 
Data In bits 32 through 63 are connected to Data Inputs to 
31, respectively, for the EDC unit with CODE IDi,o= 11. 

Figure 4 indicates the 72-bit data format of 8 bytes of data 
and 8 check bits. Check bits are input to the EDC unit with 
CODE IDi ,0 = 1 through a three-state buffer unit such as the 
IDT74FCT244. Correction of single bit errors of the 64-bit 
configuration requires a feedback of syndrome bits from the 
upper EDC unit to the lower EDC unit. The MUX shown on the 
functional block diagram is used to select the CBo-7 pins as 
the syndrome bits rather than interr^idlly generated syndrome 
bits. 



Table 3 describes the operating modes available for the 64/ 
72 configuration. 

Table 1 1 indicates the data bits participating in the check bit 
generation. For example, check bit Co is the exclusive-OR 
function of the 32 data input bits marked with an X. Check bits 
are generated and output in the Generate and Initialization 
modes. Check bits are passed as stored in the PASSTH RU or 
Diagnostic Generate modes. 

Syndrome bits are generated by an exclusive-OR of the 
generated check bits with the read checkbits. For example, 
Sn is the XOR of check bits Cn from those read with those 
generated. Table 9 indicates the decoding of the 8 syndrome 
bits to determine the bit in error for a single bit error or whether 
a double or triple bit error was detected. The all zero case 
indicates no errors detected. 

In the Correct Mode, the syndrome bits are used to 
complement (correct) single bit errors in the data bits. For 
double or multiple error detection, the data available as input 
to the Data Out Latch is not defined. 

Tables 8A and 8B define the bit definition for the Diagnostic 
Latch. As defined in Table 3, several modes will use the 
Diagnostic Check Bits to determine syndrome bits or to pass 
as check bits to the SCo-? outputs. The Internal Mode sub- 
stitutes the indicated bit position for the external control 
signals. 

Performance data is provided in Table 10, relating a single 
IDT49C460 EDC with the two cascaded units of Figure 2. As 
indicated, a summation of propagation delays is required from 
the cascading arrangement of EDC units. 



Bit 


Internal Function 





CBo DIAGNOSTIC 


1 


CB1 DIAGNOSTIC 


2 


CB2 DIAGNOSTIC 


3 


CBa DIAGNOSTIC 


4 


CB4 DIAGNOSTIC 


5 


CB5 DIAGNOSTIC 


6 


CB6 DIAGNOSTIC 


7 


CB7 DIAGNOSTIC 


8 


CODEIDo LOWER 32-BIT 


9 


CODE IDi LOWER 32-BIT 


10 


DIAG MODEo LOWER 32-BIT 


11 


DIAGMODEi LOWER 32-BIT 


12 


CORRECT LOWER 32-BIT 


13-<31 


DONT CARE 


32-^9 


DONT CARE 


40 


CODEIDo UPPER 32-BIT 


41 


C0DEID1 UPPER 32-BIT 


42 


DIAG MODEo UPPER 32-BIT 


43 


DIAGMODEi UPPER 32-BIT 


44 


CORRECT UPPER 32-BIT 


45-63 


DONT CARE 



Table 8A. 64-Blt Diagnostic Latch-Coding Format 
(Diagnostic and Correct Mode) 
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IDT49C460/A/B/aD 

32-BIT CMOS ERROR DETECTION AND CORRECTION UNIT 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



Bit 


Internal Function 


0-7 


DON'T CARE 


8 


CODEIDo LOWER 32-BIT 


9 


C0DEID1 LOWER 32-BIT 


10 


DIAG MODEo LOWER 32-BIT 


11 


DIAGM0DE1 LOWER 32-BIT 


12 


CORRECT LOWER 32-BIT 


13-31 


DON'T CARE 


32 


CBo DIAGNOSTIC 


33 


CB1 DIAGNOSTIC 


34 


CB2 DIAGNOSTIC 


35 


CB3 DIAGNOSTIC 


36 


CB4 DIAGNOSTIC 


37 


CB5 DIAGNOSTIC 


38 


CB6 DIAGNOSTIC 


39 


CB7 DIAGNOSTIC 


40 


CODEIDo UPPER 32-BIT 


41 


C0DEID1 UPPER 32-BIT 


42 


DIAG MODEo UPPER 32-BIT 


43 


DIAGMODEi UPPER 32-BIT 


44 


CORRECT UPPER 32-BIT 


45-63 


DON'T CARE 



Table 8B. 64-Blt Diagnostic Latch-CodIng Format (Diagnostic and Correct Mode) 











Hex 





1 


2 


3 


4 


5 


6 


7 


8 


9 


A 


B 


C 


D 


E 


F 




S3 


Syndrome 
Bits 

S2 S1 


So 


S7 
S6 
Ss 

S4 












1 




1 






1 

1 



1 






1 

1 



1 
1 





1 
1 

1 


1 





1 


1 


1 

1 



1 

1 
1 


1 
1 




1 
1 

1 


1 

1 
1 



1 
1 
1 

1 


Hex 
















• 


C4 


05 


T 


C6 


T 


T 


62 


07 


T 


T 


46 


T 


M 


M 


T 


1 








1 




CO 


T 


T 


14 


T 


M 


M 


T 


T 


M 


M 


T 


M 


T 


T 


30 


2 





1 







C1 


T 


T 


M 


T 


34 


56 


T 


T 


50 


40 


T 


M 


T 


T 


M 


3 





1 


1 




T 


18 


8 


T 


M 


T 


T 


M 


M 


T 


T 


M 


T 


2 


24 


T 


4 





1 







02 


T 


T 


15 


T 


35 


57 


T 


T 


51 


41 


T 


M 


T 


T 


31 


5 





1 


1 




T 


19 


9 


T 


M 


T 


T 


63 


M 


T 


T 


47 


T 


3 


25 


T 


6 





1 1 







T 


20 


10 


T 


M 


T 


T 


M 


M 


T 


T 


M 


T 


4 


26 


T 


7 





1 1 


1 




M 


T, 


T 


M 


T 


36 


58 


T 


T 


52 


42 


T 


M 


T 


T 


M 


8 












03 


T 


T 


M 


T 


37 


59 


T 


T 


53 


43 


T 


M 


T 


T 


M 


9 







1 




T 


21 


11 


T 


M 


T 


T 


M 


M 


T 


T 


M 


T 


5 


27 


T 


A 




1 







T 


22 


12 


T 


33 


T 


T 


M 


49 


T 


T 


M 


T 


6 


28 


T 


B 




1 


1 




17 


T 


T 


M 


T 


38 


60 


T 


T 


54 


44 


T 


1 


T 


T 


M 


C 




1 







T 


23 


13 


,T 


M 


T 


T 


M 


M 


T 


T 


M 


T 


7 


29 


T 


D 




1 


1 




M 


T 


T 


M 


T 


39 


61 


T 


T 


55 


45 


T 


M 


T 


T 


M 


E 




1 1 







16 


T 


T 


M 


T 


M 


M 


T 


T 


M 


M 


T 





T 


T 


M 


F 




1 1 


1 




T 


M. 


M 


T 


32 


T 


T 


M 


48 


T 


T 


M 


T 


M 


M 


T 



NOTES: 

* = No errors detected 

Number = The number of the single bit-in-error 



T = Two errors detected 

M = Three or more errors detected 



Table 9. Syndrome Decode to Bit-ln-Error (64-Blt Configuration) 
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32-BIT CMOS ERROR DETECTION AND CORRECTION UNIT 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 





64-Blt 
Propagation Delay 


Component Delay for iDT49C460 AC Specifications 


From 


To 


DATA 


Check Bits Out 


(DATA TO SC) + (CB TO SC, CODE ID 1 1) 


DATA 


Corrected DATAout 


(DATA TO SC) + (CB TO SC, CODE ID 11) + (CB TO DATA, CODE ID 10) 


DATA 


Syndromes Out 


(DATA TO SC) + (CB TO SC, CODE ID 1 1) 


DATA 


ERROR for 64 Bits 


(DATA TO SC) + (CB TO ERROR, CODE ID 1 1 ) 


DATA 


MULT ERROR for 64 Bits 


(DATA TO SC) + (CB TO MULT ERROR, CODE ID 11) 



Table 10. Key Calculations for the 64-Bit Configuration 
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IDT49C460/A/B/C/D 

32-BIT CMOS ERROR DETECTION AND CORRECTION UNIT 










MILITARY AND COMMERCIAL TEMPERATURE RANGES 




Generated 
Check Bits 


Parity 


Participating Data Bits 





1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


11 


12 


13 


14 


15 


Co 


Even (XOR) 




X 


X 


X 




X 






X 


X 




X 






X 




Ci 


Even (XOR) 


X 


X 


X 




X 




X 




X 




X 




X 








C2 . 


Odd (XNOR) 


X 






X 


X 






X 




X 


X 






X 




X 


C3 


Odd (XNOR) 


X 


X 








X 


X 


X 








X 


X 


X 






C4 


Even (XOR) . 






X 


X 


X 


X 


X 


X 














X 


X 


C5 


Even (XOR) 


















X 


X 


X 


X 


X 


X 


X 


X 


C6 


Even (XOR) 


X 


X 


X 


X 


X 


X 


X 


X 


















C7 


Even (XOR) 


X 


X 


X 


X 


X 


X 


X 


X 


















2584tbl13 


Generated 
Check Bits 


Parity 


Participating Data Bits 


16 


17 


18 


19 


20 


21 


22 


23 


24 


25 


26 


27 


28 


29 


30 


31 


Co 


Even (XOR) 




X 


X 


X 




X 






X 


X 




X 






X 




C1 


Even (XOR) 


X 


X 


X 




X 




X 




X 




X 




X 








C2 


Odd (XNOR) 


X 






X 


X 






X 




X 


X 






X 




X 


C3 


Odd (XNOR) 


X 


X 








X 


X 


X 








X 


X 


X 






C4 


Even (XOR) 






X 


X 


X 


X 


X 


X 














X 


X 


C5 


Even (XOR) 


















X 


X 


X 


X 


X 


X 


X 


X 


C6 


Even (XOR) 


















X 


X 


X 


X 


X 


X 


X 


X 


C7 


Even p(OR) 


















X 


X 


X 


X 


X 


X 


X 


X 


25a4tbl14 


Generated 
Check Bits 


Parity 


Participating Data Bits | 


32 


33 


34 


35 


36 


37 


38 


39 


40 


41 


42 


43 


44 


45 


46 


47 


Co 


Even (XOR) 


X 








X 




X 


X 






X 




X 


X 




X 


Ci 


Even (XOR) 


X 


X 


X 




X 




X 




X 




X 




X 








C2 


Odd (XNOR) 


X 






X 


X 






X 




X 


X 






X 




X 


C3 


Odd (XNOR) 


X 


X 








X 


X 


X 








X 


X 


X 






C4 


Even (XOR) 






X 


X 


X 


X 


X 


X 














X 


X 


C5 


Even (XOR) 


















X 


X 


X 


X 


X 


X 


X 


X 


C6 


Even (XOR) 


X 


X 


X 


X 


X 


X 


X 


X 


















C7 


Even (XOR) 


















X 


X 


X 


X 


X 


X 


X 


X 


2584tbl15 


Generated 
Check Bits 


Parity 


Participating Data Bits 


48 


49 


50 


51 


52 


53 


54 


55 


56 


57 


58 


59 


60 


61 


62 


63 


Co 


Even (XOR) 


X 








X 




X 


X 






X 




X 


X 




X 


Ci 


Even (XOR) 


X 


X 


X 




X 




X 




X 




X 




X 








C2 


Odd (XNOR) 


X 






X 


X 






X 




X 


X 






X 




X 


Cs 


Odd (XNOR) 


X 


X 








X 


X 


X 








X 


X 


X 






C4 


Even (XOR) 






X 


X 


X 


X 


X 


X 














X 


X 


C5 


Even (XOR) 


















X 


X 


X 


X 


X 


X 


X 


X 


C6 


Even (XOR) 


















X 


X 


X 


X 


X 


X 


X 


X 


C7 


Even (XOR) 


X 


X 


X 


X 


X 


X 


X 


X 



















NOTE: 

1 . Ttie check bit Is generated as either an XOR or XNOR of the 32 data bits noted by an °X" in the tabie. 

Table 11. 64-Blt Modified Hamming Code-Check Bit Encoding 
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IDT49C460/A/B/C/D 

32-BIT CMOS ERROR DETECTION AND CORRECTION UNIT 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



SC OUTPUTS 

The tables below indicate how the SCo-7 outputs are 
generated in each control mode of various CODE IDs (Internal 
Control Mode not applicable). 



Generate 


CODE IDi.o 1 


00 


10 


11 


SCo<- 


PHO 


PH1 


PH2eCBo 


SC1<- 


PA 


PA 


PA©CBi 


SC2<- 


PB 


PB 


PB©CB2 


SC3<- 


PC 


PC 


PC © CB3 


SC4<- 


PD 


PD 


PDffiCB4 


SC5<- 


PE 


PE 


PE©CB5 


SC6<- 


PF 


PF 


PF©CB6 


SC7<- 


— 


PF 


PG © CB7 




Rnal 
Check Bits 


Partial 
Check Bits 


Rnal 
Check Bits 



Correct/ 
Detect 


CODEIDi,o 1 


00 


10 


11 


SCo<- 


PHO © Co 


PHI ©Co 


PH2©CBo 


SC1<- 


PA©C1 


PA©C1 


PA©CB1 


SC2*- 


PB©C2 


PBffiCz 


PBffiCBz 


SC3<- 


PC©C3 


PC©C3 


PC©CB3 


SC4^ 


PD©C4 


PD©C4 


PD©CB4 


SC5<- 


PE©C5 


PE©C5 


PE©CB5 


SC6<- 


PF©C6 


PF©C6 


PF©CB6 


SC7<- 


— 


PF©C7 


PG © CB7 




Rnal 
Syndrome 


Partial 
Syndrome 


Rnal 
Syndrome 



Diagnostic 
Generate 


CODE iDi,0 1 


00 


10 


11 


SCo<- 


DLO 


DLO 


DL32 


SCi <- 


DL1 


DL1 


DL33 


SC2<- 


DL2 


DL2 


DL34 


SC3^ 


DL3 


DL3 


DL35 


SC4<- 


DL4 


DL4 


DL36 


SC5<- 


DL5 


DL5 


DL37 


SC6<- 


DL6 


DL6 


DL38 


SC7<- 


— 


DL7 


DL39 




Rnal 
Check Bits 


Partial 
Check Bits 


Rnal 
Check Bits 



Diagnostic 
Correct/ 
Detect 


CODE IDi.o 


00 


10 


11 


SCo<- 


PHO © DLO 


PHI © DLO 


PH2©CBo 


SC1<- 


PA © DL1 


PA©DL1 


PA©CBi 


SC2<- 


PB © DL2 


PB © DL2 


PB©CB2 


SC3<- 


PC © DL3 


PC © DL3 


PC © CB3 


SC4<- 


PD©DL4 


PD©DL4 


PD©CB4 


SC5<- 


PEffiDLS 


PE©DL5 


PEffiCBs 


SC6<- 


PFffiDL6 


PF©DL6 


PF©CB6 


SC7^ 


— 


PF©DL7 


PG © CB7 




Rnal 
Syndrome 


Partial 
Syndrome 


Rnal 
Syndrome 



PASSTHRU 


CODE iDi,0 1 


00 


10 


11 


SCo^ 


CO 


CO 


CBo 


SCi<- 


CI 


CI 


CBi 


SC2<- 


C2 


C2 


CB2 


SC3<- 


C3 


C3 


CB3 


SC4«- 


C4 


C4 


CB4 


SC5<- 


C5 


C5 


CB5 


SC6<- 


C6 


C6 


CB6 


SC7<- 


— 


C7 


CB7 



Table 12. SCO-7 Outputs For Different Control Modes 



8.11 



14 



IDT49C460/A/B/C/D 

32-BIT CMOS ERROR DETECTION AND CORRECTION UNIT 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



DATA CORRECTION 

The tables below indicate which data output bits are 
corrected depending upon the syndromes and the CODE 
IDi.o position. The syndromes that determine data correction 
are, in some cases, syndromes input externally via the CB 
inputs and, in some cases, syndromes input externally by that 
EDC (Si are the internal syndromes and are the same as the 
value of the SCi output of that EDC if enabled). 



FUNCTIONAL EQUATIONS 

The equations below describe the IDT49C460 output val- 
ues as defined by the value of the inputs and internal states. 

DEFINITIONS 

PA = Do e D1 e D2 e D4 © De ® D8 e Dio ® D12 ® D16 8 D17 
® D18 ® D20 ® D22 ® D24 ® D26 ® D28 

PB = Do ® D3 ® D4 ® D7 ® D9 ® Dio ® D13 ® D15 ® DI6 ® D19 
® D20 ® D23 ® D25 ® D26 © D29 ® D31 

PC = Do ® D1 ® D5 © D6 ® D7 ® Dl 1 ® D12 ® D13 © D16 ® D17 
© D21 © D22 © D23 © D27 © D28 © D29 

PD = D2 © D3 © D4 © D5 © D6 © D7 © D14 © D15 © D18 © D19 
© D20 © D21 ffi D22 ® D23 © D30 © D31 

PE = D8 © D9 © D10 © D11 © D12 © D13 © D14 © D15 © D24 
© D25 © D26 © D27 © D28 ffi D29 © D30 © D31 

PF = Do © D1 © D2 © D3 © D4 © D5 © D6 ® D7 © D24 © D25 

ffi D26 ffi D27 ffi D28 ffi D29 ffi D30 ffi D31 

PG = D8 ffi D9 ffi Dio ffi D11 © D12 © Dl3 © Dl4 © Dl5 © D16 
© D17 © D18 © D19 © D20 © D21 © D22 © D23 

PHO = Do © D4 © De © D7 © D8 © D9 ffi Dl 1 ffi Di4 ffi Di 7 ffi Die 
ffi Di9 ffi D21 © D26 © D28 ffi D29 © D31 

PHI = D1 © D2 © D3 © D5 © D8 © D9 © D11 ffi D14 ffi Dl7 ffi D18 
ffi D19 ffi D21 ffi D24 ffi D25 ffi D27 ffi D30 

PH2 = Do ffi D4 ffi De ffi D7 ffi D10 ffi D12 ffi Dl3 ffi Di5 ffi D16 ffi 
D20 ffi D22 ffi D23 ffi D26 ffi D28 ffi D29 ffi D31 
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IDT49C460/A/B/C/D 

32-BIT CMOS ERROR DETECTION AND CORRECTION UNIT 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



ABSOLUTE MAXIMUM 


RATINGS^^) 




Symbol 


Rating 


Com'l. 


Mil. 


Unit 


Vterm 


Terminal Voltage 
with Respect to 
GND 


-0.5 to 
Vcc + 0.5V 


-0.5 to 
Vcc + 0.5V 


V 


Vcc 


Power Supply 
Voltage 


-0.5 to +7.0 


-0.5 to +7.0 


V 


Ta 


Operating 
Temperature 


Oto+70 


-55 to +125 


°c 


Tbias 


Temperature 
Under Bias 


-55 to +125 


-65 to +135 


°c 


TSTG 


Storage 
Temperature 


-55 to +125 


-65 to +150 


°c 


lOUT 


DC Output Current 


30 


30 


mA 



NOTE: 25S4tbl24 

1. stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specifications Is not implied. Exposure to absolute maximum rating 
conditions for extended periods may affect reliability. 



CAPACITANCE (Ta = + 25°C. f = I.OMHz) 



Symbol 


Parameter <■•) 


Conditions 


Typ. 


Unit 


CiN 


Input Capacitance 


ViN = ov 


5 


PF 


Gout 


Output Capacitance 


VOUT=OV 


7 


PF 



NOTE: 

1 . This parameter is sampled and not 100% tested. 



DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 

Following Conditions Apply Unless Otherwise Specified: 

Commercial: Ta = CC to +70°C, Vcc = 5.0V ± 5%; Military: Ta = -SS^C to +125''C, Vcc : 



5.0V ±10% 



Symbol 


Parameter 


Test Conditions 0) 


IVIin. 


Typ. (2) 


Max. 


Unit 


VlH 


Input HIGH Level 


Guaranteed Logic HIGH LevelW 


2.0 


— 


— 


V 


VIL 


input LOW Level 


Guaranteed Logic LOW LevelW 


— 


— 


0.8 


V 


IIH 


Input HIGH Current 


Vcc = Max., ViN = Vcc 


— 


0.1 


10.0 


M 


IlL 


Input LOW Current 


Vcc = l^ax., ViN = GND 


— 


-0.1 


-10.0 


^A 


VOH 


Output HIGH Voltage 


Vcc = Min. 


lOH = 300^lA 


Vcc 


— 


— 


V 


IOH = -12mA Mil. 


2.4 


4.3 


— 


IOH = -15mA Com'l. 


2.4 


4.3 


— 


Vol 


Output LOW Voltage 


Vcc = Min. 


lOL = 300^lA 


— 


— 


GND 


V 


IOL = 12mA Mil. 


— 


0.3 


0.5 


IOL = 16mA Com'l. 


— 


0.3 


0.5 


loz 


Off State (High Impedance) 
Output Current 


Vcc = Max. 


Vo = OV 


— 


-0.1 


-20.0 


^A 


Vo = Vcc (Max.) 


— 


0.1 


20.0 


los 


Output Short Circuit Current 


Vcc = Max.,VouT = 0V(3) 


-30.0 


— 


— 


mA 



NOTES: 

1 . For conditions shown as Max. or Min. use appropriate value specified under Electrical Characteristics for the applicable device type. 

2. Typical values are at Vcc = 5.0V, + 25°C ambient and maximum loading. 

3. Not more than one output should be shorted at one time. Duration of the circuit test should not exceed one second. 

4. These input levels provide zero noise Immunity and should only be static tested in a noise-free environment. 
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IDT49C460/A/B/C/D 

32-BIT CMOS ERROR DETECTION AND CORRECTION UNIT 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



DC ELECTRICAL CHARACTERISTICS (Cont'd.) 

Commercial: Ta = 0°C to +70°C, Vcc = 5.0V ± 5%; Military: Ta = -SS^C to +125''C, Voc = 5.0V ±10% 
Vlc = 0.2V; Vhc = VCC - 0.2V 



Symbol 


Parameter 


Test Conditions 


IVIin. 


Typ. 


iViax. 


Unit 


ICCQ 


Quiescent Power Supply Current 
(CMOS Inputs) 


Vcc = Max.; All Inputs 
Vhc <, ViN, ViN <. Vlc 
fop = 0; Outputs Disabled 




3.0 


10 


mA 


ICCT 


Quiescent Input Power Supply 
Current (per Input @ TTL High) (^) 


Vcc = Max., ViN = 3.4V, fop = 


— 


0.3 


0.75 


mA/ 
Input 


ICCD 


Dynamic Power Supply Current 


Vcc = Max. 

Vhc <. ViN, ViN <. Vlc 

Outputs Open, OE = L 


MIL. 


— 


6 


10 


mA/ 
MHz 


COM'L. 


— 


6 


7 


Ice 


Total Power Supply Current (^) 


Vcc = Max., f0P = 10MHz 
Outputs Open, OE = L 
50 % Duty cycle 
Vhc <. ViN, ViN ^ Vlc 


MIL. 


— 


60 


110 


mA 


COM'L. 




60 


80 


Vcc = Max., top = 10MHz 
Outputs Open, OE = L 
50 % Duty cycle 
VlH = 3.4V, ViL = 0.4V 


MIL. 


— 


70 


125 


COM'L. 




70 


95 



NOTES: 2584tbl27 

5. IccT is derived by measuring the total current with all the inputs tied together at 3.4V, subtracting out Iccq, then dividing by the total number of Inputs. 

6. Total Supply Current Is the sum of the Quiescent current and the Dynamic current (at either CMOS or TTL input levels). For all conditions, the Total Supply 
Current can be calculated by using the following equation: 

Ice = ICCQ + ICCT (NT X Dh) + ICCD (fOP) 

Dh - Data duty cycle TTL high period (Vin - 3.4\/). 
Nt= Number of dynamic inputs driven at TTL levels. 
fop = Operating frequency in Megahertz. 



CMOS TESTING CONSIDERATIONS 

Special test board considerations must be taken into 
account when applying high-speed CMOS products to the 
automatic test environment. Large output currents are being 
switched in very short periods and proper testing demands 
that test set-ups have minimized inductance and guaranteed 
zero voltage grounds. The techniques listed below will assist 
the user in obtaining accurate testing results: 

1) All input pins should be connected to a voltage potential 
during testing. If left floating, the device may oscillate, 
causing improper device operation and possible latchup. 

2) Placement and value of decoupling capacitors is critical. 
Each physical set-up has different electrical 
characteristics and it is recommended that various 
decoupling capacitor sizes be experimented with. 
Capacitors should be positioned using the minimum lead 
lengths. They should also be distributed to decouple 
power supply lines and be placed as close as possible to 
the DUT power pins. 



3) Device grounding is extremely critical for proper device 
testing. The use of multi-layer performance boards with 
radial decoupling between power and ground planes is 
necessary. The ground plane must be sustained from the 
performance board to the DUT interface board and wiring 
unused interconnect pins to the ground plane is 
recommended. Heavy gauge stranded wire should be 
used for power wiring, with twisted pairs being 
recommended for minimized inductance. 

4) To guarantee data sheet compliance, the input thresholds 
should be tested per input pin in a static environment. To 
allow for testing and hardware-induced noise, IDT 
recommends using ViL < OV and Vih > 3V for AC tests. 
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IDT49C460/A/B/aD 

32-BIT CMOS ERROR DETECTION AND CORRECTION UNIT 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



IDT49C460D AC ELECTRICAL CHARACTERISTICS 

(Guaranteed Commercial Range Performance) Temperature range: 0°C to +70°C, Voc = 5.0V + 5% 
The inputs switch between OV to 3V with signal measured at the 1 .5V level. 

PROPAGATION DELAYS^^^ 









To Output 


Unit 




From Input 


SCO-7 


DATAo-31 


ERROR 


MULT ERROR 




DATAo-3i(3) 


14 


18(2) 


12 


15 


ns 




CBo-7 (CODEIDi,o = 00, 11) 


11 


16 


10 


12 


ns 




CBo-7 (CODEIDi,o = 10) 


12 


12 


— 


— 


ns 




LEOUT/GENERATE 


y 


— 


9 


\ 


7 


\ 


8 


ns 




\ 


14 


— 


/ 


7 


/ 


8 


ns 




CORRECT 

Not Internal Control Mode 


— 


12 


— 


— 


ns 




DIAG MODE 

Not Internal Control Mode 


12 


20 


10 


15 


ns 




CODEIDi,o 


14(6) 


18 


13 


16 


ns 




LEiN 

From latched to Transparent 


17 


21 


14 


17 


ns 




LEdiag 

From latched to Transparent 


/ 


12(6) 


18 


12 


14 


ns 


Internal 
Control 
Mode 


LEdiag 

From latched to Transparent 


/ 


12(6) 


17 


12 


14 


ns 


DATAo-31 

Via Diagnostic Latch 


/ 


12 


19(2) 


10 


12 


ns 



SET-UP AND HOLD TIMES RELATIVE TO LATCH ENABLES 



From Input 


To Input 
(Latching Data) 


Set-up Time 
iVIIn. 


Hold Time 
iVIin. 


Unit 


DATAo-31 C) 


\ 


LEiN 


3 


3 


ns 


CBo-7 (4) 


\ 


LEiN 


2 


3 


ns 


DATAo-31 (4.6) 


\ 


LEouT/GENERATE 


5(15) 





ns 


CBo-7 (CODE ID 00, 11) (4-6) 


\ 


LEouT/GENERATE 


11 





ns 


CBo-7 (CODE ID 10) (4.6) 


\ 


LEouT/GENERATE 


6 





ns 


CORRECT (4.6) 


/ 


\ 


LEouT/GENERATE 


6 





ns 


DIAG MODE (4.6) 


\ 


LEouT/GENERATE 


13 





ns 


CODEIDi.o (4.6) 


\ 


LEouT/GENERATE 


8 





ns 


LEiN (4.6) 


f 


\ 


LEouT/GENERATE 


14 





ns 


DATAo-31 (4.6) 




LEdiag 


3 


3 


ns 



NOTE: (1 5) above applies to correction path. 

OUTPUT ENABLE/DISABLE TIMES<^^ 



From input 






To Output 


Enable 


Disable 


Unit 


Enable 


Disable 


Min. 


iUlax. 


IVIin. 


IVIax. 


OEByteo-3 


\ 


/ 


DATAo-31 





8 





10 


ns 


OEsc 


\ 


/ 


SCo-7 





8 





10 


ns 







2584tbl30 


MINIMUM PULSE WIDTHS^^^ 


Min. 




LEiN, LEouT/GENERATE, LEdiag J \. (Positive-going pulse) 


5 


ns 



NOTES: 

1. CI = 50pF. 

2. These parameters are combinational propagation delay calculations, and are not tested in production. 

3. Data In or Correct Data Out measurement requires timing as shown in the Switching Waveforms. 

4. Set-up and Hold times relative to Latch Enables (Latching Data). 

5. Output tests specified with 01 = 5pF and measured to 0.5V change of output level. Testing is performed at CI = 50pF and correlated to CI 

6. Not production tested, guaranteed by characterization. 



= 5pF. 



8.11 



18 



IDT49C460/A/B/C/D 

32-BIT CMOS ERROR DETECTION AND CORRECTION UNIT 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



IDT49C460D AC ELECTRICAL CHARACTERISTICS 

(Guaranteed Military Range Performance) Temperature range: -55°C to +125°C, Vcc = 5.0V ± 10% 
The inputs switch between OV to 3V with signal measured at the 1 .5V level. 

PROPAGATION DELAYS^^^ 









To Output 


Unit 




From Input 


SCO-7 


DATAo-31 


feRROR 


MULtfeRROR 




DATAmiO) 


17 


22(2) 


16 


18 


ns 




CBo-7 (CODEIDi,o = 00, 11) 


13 


17 


12 


14 


ns 




CBo-7 (CODEIDi,o = 10) 


13 


14 


— 


— 


ns 




LEouT/GENERATE 


y 


— 


10 


\ 


8 


\ 


8 


ns 




\ 


15 


■ — 


f 


8 


/ 


9 


ns 




CORRECT 

Not Internal Control Mode 


— 


13 


— 


— 


ns 




DIAG MODE 

Not Internal Control Mode 


14 


22 


12 


17 


ns 




CODEIDlo 


16 (6) 


20 


15 


18 


ns 




LEiN 

From latched to Transparent 


18 


24 


16 


19 


ns 




LEdiag 

From latched to Transparent 


f 


14 (6) 


20 


13 


16 


ns 


Internal 
Control 
Mode 


LEdiag 

From latched to Transparent 


f 


14 (6) 


19 


14 


16 


ns 


DATAo-31 

Via Diagnostic Latch 


f 


14 


22(2) 


11 


14 


ns 



SET-UP AND HOLD TIMES RELATIVE TO LATCH ENABLES 



From Input 


To Input 
(Latching Data) 


Set-up Time 
lUlln. 


Hold Time 
Min. 


Unit 


DATAo-31 et) 


\ 


LEiN 


3 


3 


ns 


CBo-7 (4) 


\ 


LEiN 


2 


3 


ns 


DATAo-31 (4.6) 


\ 


LEoUT/GENERATE 


6(15) 





ns 


CBo-7(CODEIDOO, 11) (4.6) 


\ 


LEoUT/GENERATE 


12 





ns 


CBo-7(CODEID10) (4.6) 


\ 


LEouT/GENERATE 


8 





ns 


CORRECT (4.6) 


/ 


\ 


LEouT/GENERATE 


7 





ns 


DIAG MODE (4.6) 


\ 


LEOUT/GENERATE 


14 





ns 


CODE ID1,0 (4.6) 


\ 


LEouT/GENERATE 


9 





ns 


LEiN (4.6) 


f 


\ 


LEouT/GENERATE 


16 





ns 


DATAo-31 (4.6) 




LEdiag 


3 


3 


ns 



NOTE: (1 5) above applies to correction path. 

OUTPUT ENABLE/DISABLE TIMES^^^ 



From Input 






To Output 


Enable 


Disable 


Unit 


Enable 


Disable 


Min. 


Max. 


Min. 


Max. 


OE Byteo-3 


\ 


f 


DATAo-31 





10 





12 


ns 


OEsc 


\ 


/ 


SCo-7 





10 





12 


ns 







2584tb[34 


MINIMUM PULSE WIDTHS^^^ 


Min. 




LEiN, LEouT/GENERATE, LEdiag y \ (Positive-going pulse) 


5 


ns 



NOTES: 

1. CI = 50pF. 

2. These parameters are combinational propagation delay calculations, and are not tested in production. 

3. Data In or Correct Data Out measurement requires timing as shown in the Switching Waveforms. 

4. Set-up and Hold times relative to Latch Enables (Latching Data). 

5. Output tests specified with 01 = 5pF and measured to 0.5V change of output level. Testing is performed at Oh 

6. Not production tested, guaranteed by characterization. 



50pF and correlated to CI = 5F. 
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IDT49C460/A/B/C/D 

32-BIT CMOS ERROR DETECTION AND CORRECTION UNIT 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



IDT49C460C AC ELECTRICAL CHARACTERISTICS 

(Guaranteed Commercial Range Performance) Temperature range: 0°C to +70°C, Voc = 5.0V ± 5% 
The inputs switch between OV to 3V with signal measured at the 1 .5V level. 

PROPAGATION DELAYS<^) 









To Output 


Unit 




From Input 


SCO-7 


DATAo-31 


ERROR 


MULT ERROR 




DATAo-3i(3) 


19 


24(2) 


16 


20 


ns 




CBo-7 (CODEIDi,o = 00, 11) 


14 


21 


12 


16 


ns 




CBo-7 (CODEIDi,o = 10) 


14 


16 


— 


— 


ns 




LEOUT/GENERATE 


/ 


— 


12 


\ 


9 


\ 


11 


ns 




\ 


18 


— 


y 


9 


f 


11 


ns 




CORRECT 

Not Internal Control Mode 


— 


16 


— 


— 


ns 




DIAG MODE 

Not Internal Control Mode 


16 


26 


11 


20 


ns 




CODEIDi.o 


18(6) 


23 


17 


21 


ns 




LEIN 

From latched to Transparent 


22 


28(2) 


19 


22 


ns 




LEdiag 

From latched to Transparent 


f 


15(6) 


24 


15 


19 


ns 


Internal 
Control 
Mode 


LEdiag 

From latched to Transparent 


f 


16(6) 


22 


15 


18 


ns 


DATAo-31 

Via Diagnostic Latch 


f 


15 


25 (2) 


13 


16 


ns 



SET-UP AND HOLD TIMES RELATIVE TO LATCH ENABLES 



From Input 


To Input 
(Latching Data) 


Set-up Time 
IVIin. 


Hold Time 
IVIin. 


Unit 


DATAo-31 (4) 


\ 


LEiN 


3 


4 


ns 


CBo-7 (4) 


\ 


LEiN 


2 


4 


ns 


DATAo-31 (4.6) 


\ 


LEouT/GENERATE 


6(16) 





ns 


CBo-7 (CODE ID 00, 11) (4.6) 


\ 


LEouT/GENERATE 


14 





ns 


CBo-7 (CODE ID 10) (4.6) 


\ 


LEouT/GENERATE 


8 





ns 


CORRECT (4.6) 


f 


\ 


LEouT/GENERATE 


8 





ns 


DIAG MODE (4.6) 


\ 


LEouT/GENERATE 


17 





ns 


CODEIDi.o (4.6) 


\ 


LEouT/GENERATE 


10 





ns 


LEiN (4.6) 


/ 


\ 


LEouT/GENERATE 


19 





ns 


DATAo-31 (4.6) 




LEdiag 


3 


3 


ns 



NOTE: (16) above applies to correction path. 

OUTPUT ENABLE/DISABLE TIMES^^^ 



From input 






To Output 


Enable 


Disable 


Unit 


Enable 


Disable 


i\ilin. 


iVIax. 


i\/lin. 


iUIax. 


OE Byteo-3 


\ 


/ 


DATAo-31 





10 





12 


ns 


OEsc 


\ 


f 


SCo-7 





10 





12 


ns 







2584tbl3B 


MINIMUM PULSE WIDTHS^^^ 


iUlln. 




LEiN, LEouT/GENERATE, LEdiag J \ (Positive-going pulse) 


6 


ns 



NOTES: 

1. CI = 50pF. 

2. These parameters are combinational propagation delay calculations, and are not tested in production. 

3. Data In or Correct Data Out measurement requires timing as shown in the Switching Waveforms. 

4. Set-up and Hold times relative to l^tch Enables (Latching Data). 

5. Output tests specified with CI = 5pF and measured to 0.5V change of output level. Testing is performed at CI = 50pF and correlated to CI . 

6. Not production tested, guaranteed by characterization. 



5pF. 
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IDT49C460/A/B/aD 

32-BIT CMOS ERROR DETECTION AND CORRECTION UNIT 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



IDT49C460C AC ELECTRICAL CHARACTERISTICS 

(Guaranteed Military Range Performance) Temperature range: -SS'C to +125°C, Vcc = 5.0V ± 10% 
The inputs switch between OV to 3V witli signal measured at the 1 .5V level. 

PROPAGATION DELAYS^^^ 





From Input 


To Output 


Unit 




SCO-7 


DATAo-31 


ERROR 


MULT ERROR 




DATAcMlO) 


22 


29(2) 


21 


24 


ns 




CBo-7 {CODEIDi,o = 00, 11) 


17 


23 


16 


18 


ns 




CBo-7 (CODEIDi,o = 10) 


17 


18 


— 


— 


ns 




LEOUT/GENERATE 


/ 


— 


13 


\ 


10 


\ 


12 


ns 




\ 


20 


— 


f 


10 


y 


12 


ns 




CORRECT 

Not Internal Control Mode 


— 


17 


— 


— 


ns 




DIAG MODE 

Not Internal Control Mode 


18 


29 


12 


23 


ns 




CODEID1.0 


21(6) 


26 


20 


24 


ns 




LEIN 

From latched to Transparent 


24 


32 


21 


25 


ns 




LEdiag 

From latched to Transparent 


/ 


18(6) 


27 


17 


21 


ns 


Internal 
Control 
Mode 


LEdiag 

From latched to Transparent 


/ 


19(6) 


25 


18 


21 


ns 


DATAo-31 

Via Diagnostic Latch 


/ 


18 


29(2) 


14 


18 


ns 



SET-UP AND HOLD TIMES RELATIVE TO LATCH ENABLES 



From Input 


To Input 
(Latching Data) 


Set-up Time 
Min. 


Hold Time 
MIn. 


Unit 


DATAo-31 C*) 


\ 


LEiN 


3 


4 


ns 


CBo-7 C*) 


\ 


LEiN 


2 


4 


ns 


DATAo-31 C^'S) 


\ 


LEouT/GENERATE 


7(19) 


3 


ns 


CBo-7 (CODE ID 00, 11) e^-s) 


\ 


LEoUT/GENERATE 


16 





ns 


CBo-7 (CODE ID 10) C^'S) 


\ 


LEouT/GENERATE 


10 





ns 


CORRECT (4.6) 


/ 


\ 


LEouT/GENERATE 


9 





ns 


DIAGMODE ('*'6) 


\ 


LEouT/GENERATE 


19 





ns 


CODEIDi.o ('^•6) 


\ 


LEouT/GENERATE 


12 





ns 


LEiN (4.6) 


y 


\ 


LEouT/GENERATE 


21 





ns 


DATAo-31 (4.6) 




LEdiag 


3 


3 


ns 



Note: (19) above applies to correction path. 

OUTPUT ENABLE/DISABLE TIMES^^^ 



From Input 






To Output 


Enable 


Disable 


Unit 


Enable 


Disable 


Min. 


Max. 


MIn. 


Max. 


OE Byteo-3 


\ 


/ 


DATAo-^1 





12 





14 


ns 


OEsc 


\ 


/ 


SCo-7 





12 





14 


ns 







2584tbl42 


MINIMUM PULSE WIDTHS^^) 


MIn. 




LEiN, LEouT/GENERATE, LEdiag J \ (Positive-going pulse) 


6 


ns 



NOTES: 

1. CI = 50pF. 

2. These parameters are combinational propagation delay calculations, and are not tested in production. 

3. Data In or Correct Data Out measurement requires timing as shown in the Switching Waveforms. 

4. Set-up and Hold times relative to Latch Enables (Latching Data). 

5. Output tests specified with CI = 5pF and measured to 0.5V change of output level. Testing is performed at CI = 50pF and correlated to CI . 

6. Not production tested, guaranteed by characterization. 



5F. 
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IDT49C460/A/B/C/D 

32-BIT CMOS ERROR DETECTION AND CORRECTION UNIT 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



IDT4gC460B AC ELECTRICAL CHARACTERISTICS 

(Guaranteed Commercial Range Performance) Temperature range: 0°C to +70°C, Vcc = 5.0V ± 5% 
The inputs switch between OV to 3V with signal measured at the 1 .5V level. 

PROPAGATION DELAYS^^^ 





From Input 


To Output 


Unit 




SCO-7 


DATAo-31 


EftROt=l 


MULTEhRoR 




DATAo-3i(3) 


25 


30(2) 


25 


27 


ns 




CBo-7 (CODEIDl,o = 00, 11) 


14 


30 


17 


20 


ns 




CBo-7 (CODEIDi.o = 10) 


16 


18 


— 


— 


ns 




LEOUT/GENERATE 


/ 


— 


12 


\ 


23 


\ 


23 


ns 




\ 


21 


— 


/ 


23 


f 


23 


ns 




CORRECT 

Not Internal Control Mode 


— 


23 


— 


— ■ 


ns 




DIAG MODE 

Not Internal Control Mode 


17 


26 


20 


24 


ns 




CODEIDi,o 


18(6) 


26 


21 


26 


ns 




LEiN 

From latched to Transparent 


27 


38(2) 


30 


3 


ns 




LEdiag 

From latched to Transparent 


/ 


15(6) 


29 


19 


22 


ns 


Internal 
Control 
Mode 


LEdiag 

From latched to Transparent 


/ 


16(6) 


32 


19 


24 


ns 


DATAo-31 

Via Diagnostic Latch 


/ 


16 


32(2) 


20 


25 


ns 



SET-UP AND HOLD TIMES RELATIVE TO LATCH ENABLES 



From Input 


To Input 
(Latching Data) 


Set-up Time 
MIn. 


Hold Time 
MIn. 


Unit 


DATAo-31 (4) 


\ 


LEiN 


4 


4 


ns 


CBo-7 (4) 


\ 


LElN 


4 


4 


ns 


DATAo-31 (4.6) 


\ 


LEOUT/GENERATE 


19 





ns 


CBo-7(CODEIDOO, 11) (4.6) 


\ 


LEouT/GENERATE 


15 





ns 


CBo-7 (CODE ID 10) (4.6) 


\ 


LEouT/GENERATE 


15 





ns 


CORRECT (4. 6) 


f 


\ 


LEoUT/GENERATE 


11 





ns 


DIAG MODE (4.6) 


\ 


LEouT/GENERATE 


17 





ns 


CODE IDi.0 (4.6) 


A 


LEout/GENERATE 


17 





ns 


LEiN (4.6) 


f 


\ 


LEouT/GENERATE 


20 





ns 


DATAo-31 (4.6) 




LEdiag 


4 


3 


ns 



OUTPUT ENABLE/DISABLE 


TIMES^- 


) 




















To Output 


Enable 


Disable 


Unit 


From Input 


Enable 


Disable 


MIn. 


Max. 


MIn. 


Max. 


OE Byteo-3 


\ 


/ 


DATAo-31 





12 





14 


ns 


OEsc 


\ 


/ 


SCo-7 





12 





14 


ns 



MINIMUM PULSE WIDTHS 



MIn. 



LEiN, LEout/GENERATE, LEdiag J~\ (Positive-going pulse) 



NOTES: 

1. CI = 50pF. 

2. These parameters are combinational propagation delay calculations, and are not tested in production. 

3. Data In or Correct Data Out measurement requires timing as shown in the Switching Waveforms. 

4. Set-up and Hold times relative to Latch Enables (Latching Data). 

5. Output tests specified with 01 = 5pF and measured to 0.5V change of output level. Testing Is performed at CI ■■ 

6. Not production tested, guaranteed by characterization. 



50pF and correlated to CI = 5pF. 
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IDT49C460/A/B/aD 

32-BIT CMOS ERROR DETECTION AND CORRECTION UNIT 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



IDT49C460B AC ELECTRICAL CHARACTERISTICS 

(Guaranteed Military Range Performance) Temperature range: -55°C to +125°C, Vcc = 5.0V ±10% 
The inputs switch between OV to 3V with signal measured at the 1 .5V level. 

PROPAGATION DELAYS^^^ 









To Output 


Unit 




From Input 


SCO-7 


DATAo-31 


ERROR 


MULT ERROR 




DATA(Mi(3) 


28 


33(2) 


28 


30 


ns 




CBo-7 (CODEIDi.o = 00, 11) 


17 


33 


20 


23 


ns 




CBo-7 (CODEIDi,o = 10) 


19 


23 


— 


— 


ns 




LEouT/GENERATE 


/ 


— 


15 


\ 


26 


\ 


26 


ns 




\ 


24 


— 


/ 


26 


f 


26 


ns 




CORRECT 

Not Internal Control Mode 


— 


26 


— 


— 


ns 




DIAG MODE 

Not Internal Control Mode 


20 


29 


23 


27 


ns 




CODE IDi,o 


21 


29 


24 


29 


ns 




LEiN 

From latched to Transparent 


30 


41 


33 


36 


ns 




LEdiag 

From latched to Transparent 


f 


18 


32 


22 


25 


ns 


Internal 
Control 
Mode 


LEdiag 

From latched to Transparent 


f 


19 


35 


22 


27 


ns 


DATAo-31 

Via Diagnostic Latch 


f 


19 


35(2) 


23 


28 


ns 



SET-UP AND HOLD TIMES RELATIVE TO LATCH ENABLES 



From Input 


To Input 
(Latching Data) 


Set-up Time 
iViin. 


Hold Time 
iUlin. 


Unit 


DATAo-31 C) 


\ 


LEiN 


4 


4 


ns 


CBo-7 (4) 


\ 


LEiN 


4 


4 


ns 


DATAo-31 (4.6) 


\ 


LEouT/GENERATE 


23 





ns 


GBo-7(CODEIDOO. 11) (4-6) 


\ 


LEoUT/GENERATE 


18 





ns 


CBo-7 (CODE ID 10) (4.6) 


\ 


LEoUT/GENERATE 


18 





ns 


CORRECT (4.6) 


y 


\ 


LEouT/GENERATE 


14 





ns 


DIAG MODE (4.6) 


\ 


LEouT/GENERATE 


20 





ns 


CODEIDi.o (4.6) 


\ 


LEOUT/GENERATE 


20 





ns 


LEiN (4.6) 


/ 


\ 


LEOUT/GENERATE 


23 





ns 


DATAo-31 (4.6) 




LEdiag 


4 


3 


ns 



OUTPUT ENABLE/DISABLE 


TIMES^^^ 


















To Output 


Enable 


Disable 


Unit 


From input 


Enable 


Disable 


Min. 


Max. 


Min. 


Max. 


OEByteo-3 


\ 


/ 


DATAo-31 





12 





14 


ns 


OEsc 


\ 


/ 


SCO-7 





12 





14 


ns 



MINIMUM PULSE WIDTHS 


Min. 


2534tblS0 


LEiN, LEouT/GENEFV\TE, LEdiag J \. (Positive-going pulse) 


12 


ns 



NOTES: 

1. CI = 50pF. 

2. These parameters are combinational propagation delay calculations, and are not tested In production. 

3. Data In or Correct Data Out measurement requires timing as shown In the Switching Waveforms. 

4. Set-up and IHold times relative to Latch Enables (Latching Data). 

5. Output tests specified with CI = 5pF and measured to 0.5V change of output level. Testing is performed at CI ■■ 

6. Not production tested, guaranteed by characterization. 



50pF and correlated to CI = 5pF. 
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IDT49C460/A/B/C/D 

32-BIT CMOS ERROR DETECTION AND CORRECTION UNIT 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



IDT49C460A AC ELECTRICAL CHARACTERISTICS 

(Guaranteed Commercial Range Performance) Temperature range: 0°C to 70*0, Vcc = 5.0V + 5% 
The inputs switch between OV to 3V with signal measured at the 1 .5V level. 

PROPAGATION DELAYS^^^ 









To Output 


Unit 




From Input 


SCa-7 


DATAo-31 


ERROR 


K^ULT ERROR 




DATAo-3i(3) 


27 


36(2) 


30 


33 


ns 




CBo-7 (CODEIDi,o = 00, 11) 


16 


34 


19 


23 


ns 




CBo-7 (CODEIDi,o = 10) 


16 


20 


— 


— 


ns 




LEouT/GENERATE 


y 


— 


12 


\ 


25 


\ 


25 


ns 




\ 


21 


— 


/ 


25 


f 


25 


ns 




CORRECT 

Not Internal Control Mode 


— 


23 


— 


— '■ 


ns 




DIAG MODE 

Not Internal Control Mode 


17 


26 


20 


24 


ns 




CODEID1.0 


18 


26 


21 


26 


ns 




LEiN 

From latched to Transparent 


27 


38 


30 


33 


ns 




LEdiag 

From latched to Transparent 


/ 


15 


29 


19 


22 


ns 


Internal 
Control 
Mode 


LEdiag 

From latched to Transparent 


/ 


16 


32 


29 


24 


ns 


DATAo-31 

Via Diagnostic Latch 


/ 


16 


32(2) 


20 


25 


ns 



SET-UP AND HOLD TIMES RELATIVE TO LATCH ENABLES 



From Input 


To Input 
(Latching Data) 


Set-up Time 
iVIin. 


Hold Time 
lUlin. 


Unit 


DATAo-31 (4) 


\ 


LEiN 


5 


4 


ns 


CBo-7 (4) 


\ 


LEiN 


5 


4 


ns 


DATAo-31 (4.6) 


\ 


LEoUT/GENERATE 


23 





ns 


CBo-7 (CODE ID 00, 11) C^-^) 


\ 


LEouT/GENERATE 


15 





ns 


CBo-7 (CODE ID 10) (4.6) 


\ 


LEoUT/GENERATE 


15 





ns 


CORRECT (4.6) 


/ 


\ 


LEOUT/GENERATE 


11 





ns 


DIAG MODE (4.6) 


\ 


LEOUT/GENERATE 


17 





ns 


CODEIDi.o (4.6) 


\ 


LEouT/GENERATE 


17 





ns 


LEiN (4.6) 


f 


\ 


LEouT/GENERATE 


25 





ns 


DATAo-31 (4.6) 




LEdiag 


5 


3 


ns 



OUTPUT ENABLE/DISABLE 


TIMES^^^ 


















To Output 


Enable 


Disable 


Unit 


From input 


Enable 


Disable 


MIn. 


lUlax. 


Min. 


Max. 


OE Byteo-3 


\ 


y 


DATAo-31 





12 





14 


ns 


OEsc 


\ 


/ 


SCo-7 





12 





14 


ns 







2S84tbl54 


MINIMUM PULSE WIDTHS 


IVIin. 




LEiN, LEouT/GENERATE, LEdiag y V (Positive-going pulse) 


9 


ns 



NOTES: 

1. CI = 50pF. 

2. These parameters are combinational propagation delay calculations, and are not tested in production. 

3. Data In or Correct Data Out measurement requires timing as shown in the Switching Waveforms. 

4. Set-up and Hold times relative to Latch Enables (Latching Data). 

5. Output tests specified with CI = 5pF and measured to 0.5V change of output level. Testing is performed at CI ■■ 

6. Not production tested, guaranteed by characterization. 



50pF and correlated to CI = 5pF. 



8.11 



24 



IDT49C460/A/B/C/D 

32-BIT CMOS ERROR DETECTION AND CORRECTION UNIT 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



IDT49C460A AC ELECTRICAL CHARACTERISTICS 

(Guaranteed Military Range Performance) Temperature range: -SS^C to +125°C, Voc = 5.0V ± 10% 
The inputs switch between OV to 3V with signal measured at the 1 .5V level. 

PROPAGATION DELAYS^^^ 









To Output 


Unit 




From Input 


SCO-7 


DATAo-31 


ERROR 


Mult ERROR 




DATAo-3i(3) 


30 


39(2) 


33 


36 


ns 




CBo-7 {CODEIDi,o = 00, 11) 


19 


37 


22 


26 


ns 




CBo-7 (CODEIDi,o = 10) 


19 


23 


— 


— 


ns 




LEOUT/GENERATE 


/ 


— 


15 


\ 


28 


\ 


28 


ns 




\ 


24 


— 


f 


28 


/ 


28 


ns 




CORRECT 

Not Internal Control Mode 


— 


26 


— 


— 


ns 




DIAG MODE 

Not Internal Control Mode 


20 


29 


23 


27 


ns 




CODEID1.0 


21 


29 


24 


29 


ns 




LEiN 

From latched to Transparent 


30 


41 


33 


36 


ns 




LEdiag 

From latched to Transparent 


f 


18 


32 


22 


25 


ns 


Internal 
Control 
Mode 


LEdiag 

From latched to Transparent 


f 


19 


35 


22 


27 


ns 


DATAo-31 

Via Diagnostic Latch 


f 


19 


35(2) 


23 


28 


ns 



SET-UP AND HOLD TIMES RELATIVE TO LATCH ENABLES 



From Input 


To Input 
(Latching Data) 


Set-up Time 
IVIIn. 


Hold Time 
IViin. 


Unit 


DATAo-31 (4) 


\ 


LEiN 


5 


4 


ns 


CBo-7 C) 


\ 


LEiN 


5 


4 


ns 


DATAo-31 (".6) 


\ 


LEOUT/GENERATE 


27 





ns 


CBo-7 (CODE ID 00, 11) (^.e) 


\ 


LEoUT/GENERATE 


18 





ns 


CBo-7 (CODE ID 10) (4.6) 


\ 


LEouT/GENERATE 


18 





ns 


CORRECT (4.6) 


/ 


\ 


LEouT/GENERATE 


14 





ns 


DIAG MODE (4.6) 


\ 


LEOUT/GENERATE 


20 





ns 


C0DEID1,Q (4.6) 


\ 


LEOUT/GENERATE 


20 





ns 


LEiN (4.6) 


/ 


\ 


LEoUT/GENERATE 


28 





ns 


DATAo-31 (4.6) 




LEdiag 


5 


3 


ns 



OUTPUT ENABLE/DISABLE 


TIMES(^) 


















To Output 


Enable 


Disable 


Unit 


From input 


Enable 


Disable 


Min. 


iUlax. 


IVIin. 


IVIax. 


OE Byteo-3 


\ 


/ 


DATAo-31 





12 





14 


ns 


OEsc 


\ 


f 


SCo-7 





12 





14 


ns 







2584 tbi 54 


MINIMUM PULSE WIDTHS 


Min. 




LEiN, LEouT/GENERATE, LEdiag J \. (Positive-going pulse) 


12 


ns 



NOTES: 

1. CI = 50pF. 

2. These parameters are combinational propagation delay calculations, and are not tested in production. 

3. Data In or Correct Data Out measurement requires timing as siiown in tiie Switching Waveforms. 

4. Set-up and Hold times relative to Latch Enables (Latching Data). 

5. Output tests specified with CI = 5pF and measured to 0.5V change of output level. Testing is performed at CI ■■ 

6. Not production tested, guaranteed by characterization. 



50pF and correlated to CI = 5pF. 
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IDT49C460/A/B/aD 

32-BIT CMOS ERROR DETECTION AND CORRECTION UNIT 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



IDT49C460 AC ELECTRICAL CHARACTERISTICS 

(Guaranteed Commercial Range Performance) Temperature range: O^C to +70°C, Vcc = 5.0V ± 5% 
The inputs switch between OV to 3V with signal measured at the 1 .5V level. 

PROPAGATION DELAYS^^) 









To Output 


Unit 




From Input 


SCa-7 


DATAo-31 


ERROR 


MULT ERROR 




DATAo-3i(3) 


37 


49(2) 


40 


45 


ns 




CBo-7 (CODEIDi,o = 00, 11) 


22 


46 


26 


31 


ns 




CBo-7 (CODEIDi,o = 10) 


22 


30 


— 


— 


ns 




LEouT/GENERATE 


f 


— 


17 


\ 


30 


\ 


30 


ns 




\ 


29 


— 


/ 


30 


f 


30 


ns 




CORRECT 

Not Internal Control Mode 


— 


31 


— 


— 


ns 




DIAG MODE 

Not Internal Control Mode 


23 


35 


27 


33 


ns 




CODE IDi.o 


25 


35 


29 


35 


ns 




LEiN 

From latched to Transparent 


37 


51 


41 


45 


ns 




LEdiag 

From latched to Transparent 


f 


21 


38 


26 


30 


ns 


Internal 
Control 
Mode 


LEdiag 

From latched to Transparent 


f 


22 


42 


26 


33 


ns 


DATAo-31 

Via Diagnostic Latch 


/ 


22 


42(2) 


27 


34 


ns 



SET-UP AND HOLD TIMES RELATIVE TO LATCH ENABLES 



From Input 


To Input 
(Latching Data) 


Set-up Time 
Min. 


Hold Time 
IVIin. 


Unit 


DATAo-31 C^) 


\ 


LEiN 


6 


4 


ns 


CBo-7 (4) 


\ 


LEiN 


5 


4 


ns 


DATAo-31 (4.6) 


\ 


LEouT/GENERATE 


30 





ns 


CBo-7 (CODE ID 00. 11) (4.6) 


\ 


LEoUT/GENERATE 


20 





ns 


CBo-7 (CODE ID 10) (4.6) 


\ 


LEOUT/GENERATE 


20 





ns 


CORRECT (4.6) 


/ 


\ 


LEoUT/GENERATE 


16 





ns 


DIAG MODE (4.6) 


\ 


LEouT/GENERATE 


23 





ns 


CODEIDi.0 (4.6) 


\ 


LEouT/GENERATE 


23 





ns 


LEiN (4.6) 


/ 


\ 


LEoUT/GENERATE 


31 





ns 


DATAo-31 (4.6) 




LEdiag 


6 


3 


ns 



OUTPUT ENABLE/DISABLE TIMES^^^ 



From Input 






To Output 


Enable 


Disable 


Unit 


Enable 


Disable 


MIn. 


Max. 


mn. 


iVIax. 


OE Byteo-3 


\ 


f 


DATAo-31 





15 





17 


ns 


OEsc 


\ 


f 


SCo-7 





15 





17 


ns 



MINIMUM PULSE WIDTHS 



Min. 



LEiN, LEouT/GENERATE, LEdiag /\ (Positive-going pulse) 



12 



ns 



NOTES: 25841 

1. CI = 50pF. 

2. These parameters are combinational propagation delay calculations, and are not tested in production. 

3. Data In or Correct Data Out measurement requires timing as sliown in tiie Switching Waveforms. 

4. Set-up and Hold times relative to Latch Enables (Latching Data). 

5. Output tests specified with 01 = 5pF and measured to 0.5V change of output level. Testing is performed at CI = 50pF and correlated to CI = 5pF. 

6. Not production tested, guaranteed by characterization. 
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IDT49C460/A/B/aD 

32-BIT CMOS ERROR DETECTION AND CORRECTION UNIT 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



IDT49C460 AC ELECTRICAL CHARACTERISTICS 

(Guaranteed Military Range Performance) Temperature range: -SS^C to +125°C, Vcc = 5.0V ± 10% 
The inputs switch between OV to 3V with signal measured at the 1 .5V level. 

PROPAGATION DELAYS^^^ 









To Output 


Unit 




From Input 


SCO-7 


DATAo-31 


ERROR 


MULT ERROR 




DATAo-3i(3) 


40 


52(2) 


44 


48 


ns 




CBo-7 (CODEIDi,o = 00, 11) 


25 


49 


29 


34 


ns 




CBo-7 (CODEIDi,o = 10) 


25 


33 


— 


— 


ns 




LEOUT/GENERATE 


f 


_ 


20 


\ 


33 


\ 


33 


ns 




\ 


32 


— 


f 


33 


/ 


33 


ns 




CORRECT 

Not Internal Control Mode 


— 


34 


— 


— 


ns 




DIAG MODE 

Not Internal Control Mode 


26 


38 


30 


36 


ns 




CODEIDi,o 


28 


38 


32 


38 


ns 




LEiN 

From latched to Transparent 


40 


54 


44 


48 


ns 




LEdiag 

From latched to Transparent 


/ 


24 


42 


29 


33 


ns 


Internal 
Control 
Mode 


LEdiag 

From latched to Transparent 


/ 


25 


47(2) 


29 


36 


ns 


DATAo-31 

Via Diagnostic Latch 


f 


25 


47 


30 


37 


ns 



SET-UP AND HOLD TIMES RELATIVE TO LATCH ENABLES 



From Input 


To Input 
(Latching Data) 


Set-up Time 
IVIin. 


Hold Time 
iVIin. 


Unit 


DATAo-31 C*) 


\ 


LEiN 


6 


4 


ns 


CBo-7 C) 


\ 


LEiN 


5 


4 


ns 


DATAo-31 (4.6) 


\ 


LEoUT/GENERATE 


36 





ns 


CBo-7 (CODE ID 00. 11) (4. 6) 


\ 


LEOUT/GENERATE 


24 





ns 


CBo-7 (CODE ID 10) C^-e) 


\ 


LEouT/GENERATE 


24 





ns 


CORRECT (4.6) 


/ 


\ 


LEOUT/GENERATE 


20 





ns 


DIAG MODE (4.6) 


\ 


LEOUT/GENERATE 


28 





ns 


CODE ID1,0 (4.6) 


\ 


LEOUT/GENERATE 


28 





ns 


LEiN (4.6) 


f 


\ 


LEouT/GENERATE 


37 





ns 


DATAo-31 (4.6) 




LEdiag 


6 


3 


ns 



OUTPUT ENABLE/DISABLE TIMES^^^ 



From Input 






To Output 


Enable 


Disable 


Unit 


Enable 


Disable 


MIn. 


IVIax. 


MIn. 


Max. 


OE Byteo-3 


\ 


f 


DATAo-31 





15 





17 


ns 


OEsc 


. \ 


/ 


SCo-7 





15 





17 


ns 



MINIMUM PULSE WIDTHS 



Min. 



LEiN, LEouT/GENERATE, LEdiag y~\. (Positive-going pulse) 



15 



ns 



NOTES: 2584 1 

1. CI = 5pF. 

2. These parameters are combinational propagation delay calculations, and are not tested In production. 

3. Data In or Correct Data Out measurement requires timing as shown in the Switching Waveforms. 

4. Set-up and IHold times relative to Latch Enables (latching Data). 

5. Output tests specified with 01 = 5pF and measured to 0.5V change of output level. Testing is performed at CI = 50pF and correlated to CI = 5pF. 

6. Not production tested, guaranteed by characterization. 
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IDT49C460/A/B/aD 

32-BIT CMOS ERROR DETECTION AND CORRECTION UNIT 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



DETECT OR CORRECTION MODE (FROM GENERATE MODE) 



OEbyte 



DATA bus 



CBiN 



CORRECT 



LEIN. 
LEOUT/GEN 



ERROR 



MERROR 



OESC 



SCOUT 



jizsr 



(Output) 



:eeex>< 



SEZEZEX 



CODE 101,0-00,11 
CODE 101,0- 10 



y 



'^Sk 



)^ 



Valid Checkbits In 



J( 



)r 



r< 18 H 

12 

10 



■\ 



4 11 ► 



K-o-> 



xxyyyyy 



Propagation Delay 
From To 



OEbyte = High to DATAouT Disabled 
OEbyte = Higtn to DATAout Disabled 
OEbyte = Low to DATAout Enabled 
OE byte = Low to DATAout Enabled 
(Corrected DATA if Correct Mode) 
(DATAiN if Detect Mode) 
DATAiN to DATAouT 



CORRECT = High to DATAout 



CBiN to DATAout 
CBiN to DATAout 
*LEiN = High to DATAout 



LEouT /GEN = High to DATAout 

LEoUT/GEN = High to MERRO R = Low 

LEoUT/GE N = High to ERROR = Low 

DATAin to ERR OR = Low 

CBiN to ERROR = Low 

*LEiN = High to ERROR = Low* 



(Low = Error) 



DATAiN to MERRO R = Low 

CBiN to MERR OR = Low 

*LEiN = High to MERROR = Low* 

(Low = Error) 
DATAiN to SCouT 
CBiN to SCOUT 



OEsc = High to SCout Disabled 
OEsc = High to SCout Disabled 
OEsc = Low to SCout Enabled 
OEsc = Low to SCout Enabled 

(Syndrome Bits Come Out) 



Min./Max. 



Min. 
Max. 
Min. 
Max. 



Max. 



Max. 



Max. 
Max. 
Max. 



Max. 
Max. 
Max. 
Max. 
Max. 
Max. 



Max. 
Max. 
Max. 



Max. 
Max. 



Min. 
Max. 
Min. 
Max. 



NOTES: 

1. BOLD indicates critical parameters. 

* Assumes "CBin" and/or "DATAin" are valid at least 4ns before "LEin" goes high. 
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IDT49C460/A/B/C/D 

32-BIT CMOS ERROR DETECTION AND CORRECTION UNIT 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



GENERATE MODE (FROM DETECT OR CORRECTION MODE) 



Propagation Delay 
From To 



Min./Max. 



OEbyte 



DATA Bus 



CBiN 



LEiN 



LEOUT/GEN 



ERFVMERR 



OEsc 



SCOUT 



CORRECT 



^mr 



(Outpul) 



xxxxx 



CODE ID 1,0 =10 



SEEEEE>C 



/T 



(CODE ID 1,0= 10) 



'^^ 



-8 ► 



Valid DATA IN 



)^ 



Valid Checkbits In 



X 



(Generate Mode) 



4 — 14- 
14 H 



■12 * 



yyyxxxxxxxyxxx/ i 



m^ 



[4-0 -» 



'^ 



ESSS- 



Valid Checkbits 



yxxyyyyyyxyyxxxx>< 



OEbyte = High to DATAouT Disabled 
OEbvte = High to DATAouT Disabled 
OEbyte = Low to DATAouT Enabled 
OE byte = Low to DATAout Enabled 



CBiN to DATAoUT 



LEoUT/G ENERATE = Low to 
ERRO R = High 

LEouT/GENERATE = Low to SCouT 
DATAiN to SCouT 
*LEiN = High to SCouT* 
CBiN to SCOUT 

(Forced High) 



OEsc = High to SCouT Disabled 
OEsc = High to SCout Disabled 
OEsc = Low to SCouT Enabled 
OEsc = Low to SCouT Enabled 



(Check Bits Exit) 



(Don't Care) 



Min. 
Max. 
Min. 
Max. 



Max. 



Max. 

Max. 
Max. 
Max. 
Max. 



Min. 
Max. 
Min. 
Max. 



NOTES: 

1. BOLD indicates critical parameters. 

2. Valiid "DATA" and valid OBin" are shown to occur simultaneously, since both buses are latched and opened by the "LEin" input. 
* Assumes DATA bus becomes Input 4ns before LEin goes high. 
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IDT4gC460/A/B/C/D 

32-BIT CMOS ERROR DETECTION AND CORRECTION UNIT 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



SET-UP AND HOLD TIMES AND MINIMUM PULSE WIDTHS 



CBiN 



LEiN. 



DATAiN 



LEouT/GEfT 



CORRECT 



yyyyyyx 



>=^=^ 



^yyyyyy 



yyyyyy> r^ ^yyyyyy 



CODE 101,0-00,11 
CODE 101,0-10 



>=T=i^ 



r 



Of 



Set-up/Hold Time 
With Respect To 



CBiN Set-up to LEiN = Low 
CBiN Hold to LEiN = Low 

LEiN width 

*LEiN = High to LEout/GEN = Low* 
DATA Set-up to LEiN = Low 
DATA Hold to LEiN = Low 



CBiN Set-up to LEouT /GEN = Low 
CBiN Set-up to LEouT/ GEN'= Low 
DATA Set-up to LEouT/GEN'= Low 

LEouT/GENERATE Width 

CORRE CT Set -up to 
LEouT/GEN = Low 



Min./Max. 



Min. 
Min. 

Min. 

Min. 
Min. 
Min. 



Min. 
Min. 
Min. 

Min. 
Min. 



NOTES: 2564 drw 1 

1. BOLD Indicates critical parameters. 

* Enable to enable timing requirement to ensure that the last DATA word applied to "DATAin" Is made available as DATAout"; assumes that 'DATAin" 
is valid at least 4ns before "LEin" goes high. 
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IDT49C460/A/B/aD 

32-BIT CMOS ERROR DETECTION AND CORRECTION UNIT 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



INPUT/OUTPUT INTERFACE CIRCUIT 



ESD 
PROTECTION 



llM 



INPUTS O- 



IlL 



P^ 



— 2584drw12 

Figure 5. Input Structure (All Inputs) 



M 



->> 



Vcc 



t! 



C" 



' O OUTPUTS 

lOL 



ta 



2584drw13 

Figure 6. Out put Structure 



TEST LOAD CIRCUIT 




DEFINITIONS: 

Cl = Load capacitance: includes jig and probe capacitance 

Rl = Termination resistance: should be equal to Zout of the Pulse Generator 

Figure 7. 



+ 7.0V 

r-<r •-0 



soon 



soon 



AC TEST CONDITIONS 



Input Pulse Levels 


GND to 3.0V 


Input Rise/Fall Times 


1V/ns 


Input Timing Reference Levels 


1.SV 


Output Reference Levels 


1.5V 


Output Load 


See Rgure 7 



Test 


Switch 


Disable Low 
Enable Low 


Closed 


All other Tests 


Open 
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32-BIT FLOW-THRU 
ERROR DETECTION 
AND CORRECTION UNIT 



PRELIMINARY 

IDT49C465 

IDT49C465A 



FEATURES 

32-bit wide Flow-thruEDC™ unit, cascadable to 64 bits 

Single-chip 64-bit Generate Mode 

Separate system and memory buses 

On-cliip pipeline latch with external control 

Supports bi-directional and common I/O memories 

Corrects all single-bit errors 

Detects all double-bit errors, some multiple-bit errors 

Error Detection Time — 12ns 

Error Correction Time — 14ns 

On chip diagnostic registers. 

Parity generation and checking on system data bus 

Low power CMOS — 1 00mA typical at 20MHz 

1 44-pin PGA and PQFP packages 

Military product compliant to MIL-STD 883, Class B 



DESCRIPTION 

The IDT49C465/A is a 32-bit, two-data bus, Flow-thruEDC 
unit. The chip provides single-error correction and two and 
three bit error detection of both hard and soft memory errors. 
It can be expanded to 64-bit widths by cascading 2 units, 
without the need for additional external logic. The Flow- 
thruEDC has been optimized for speed and simplicity of 
control. 

The EDC unit has been designed to be used in either of two 
configurations in an error correcting memory system. The 
bi-directional configuration is most appropriate for systems 
using bi-directional memory buses. A second system 
configuration utilizes external octal buffers and is well suited 
for systems using memory with separate I/O buses. 

The IDT49C465/A supports partial word writes, pipelining 
and error diagnostics. It also provides parity protection for 
data on the system side. 



SIMPLIFIED FUNCTIONAL BLOCK DIAGRAM 



MDo-31 <I>- 



MLE I > - 



CBIo-7 I >- 



PCBIo-7 O 



SD(K31 <E> 



< 



MD 
-H Latch 



Memory 
Checkbit 
Generator 



Checkbit 
Latch 



Mux 



< 



SLE O- 
PLE O- 



SD 
Latch 



.0-" 
b. 



CONTROL 



Byte 
Mux 



V 



o 2 



in. a 
S °) 

CO o 



Correct 
Logic 



CONTROL 



System 
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SYSTEM CONFIGURATIONS 

The IDT49C465 EDC unit can be used in various 
configurations in an EDC system. The basic configurations 
are shown below. 

Figure 1 illustrates a bi-directional configuration, which is 
most appropriate for systems using bi-directional memory 
buses. It is the simplest configuration to understand and use. 
During a correction cycle, the corrected data word can be 
simultaneously output on both the system bus and memory 
bus. Logically, no other parts are required for the correction 
function. During partial-word-write operations, the new bytes 
are internally combined with the corrected old bytes for 
checkbit generation and writing to memory. 
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Figure 3 illustrates a third configuration which utilizes 
external buffers and is also well suited for systems using 
memory with separate I/O buses. Since data from memory 
does not need to pass through the part on every cycle, the 
EDC system may operate in "bus-watch" mode. As in the 
separate I/O configuration, corrected data is output on the SD 
outputs. 
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Figure 1. Common I/O Configuration 



Figure 2 illustrates a separate I/O configuration. This is 
appropriate for systems using separate I/O memory buses. 
This configuration allows separate input and output memory 
buses to be used. Corrected data is output on the SD outputs 
for the system and for re-write to memory. Partial word-write 
bytes are combined externally for writing and checkbit 
generation. 



Figure 3. Bypassed Separate I/O Configuration 

Figure 4 illustrates the single-chip generate-only mode for 
very fast 64-bit checkbit generation in systems that use 
separate checkbit-generate and detect-correct units. If this is 
not desired, 64-bit checkbit generation and correction can be 
done with just 2 EDC units. 64-bit correction is also straight- 
forward, fast and requires no extra hardware for the 
expansion. 
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Figure 2. Separate I/O Configuration 



Figure 4. Separate Generate/Correction Units 
with 64-Bit Cliecl<bit Generation 
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FUNCTIONAL DESCRIPTION 

The error detection/correction codes consist of a modified 
Hamming code; it is identical to that used in the IDT49C460. 

32.BITMODE (CODE ID 1,0=00) 

Vcc — t 



CHECKBITS-OUT 




7 SYNDROME-OUT 



Figure 5. 32-BIt Mode 



64-BIT MODE (CODE ID 1,0=10 & 11) 

The expansion bus topology is shown in Figure 6. This 
topology allows the syndrome bits used by the correction logic 
to be generated simultaneously in both parts used in the 
expansion. During a 64-bit detection or correction operation, 

>* 



"Partial-Checkbit" data and "Partial-Syndrome" data is simul- 
taneously exchanged between the two EDC units in opposite 
directions on dedicated expansion buses. This results in very 
short 64-bit detection and correction times. 
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Figure 6. 64-Blt Mode — 2 Cascaded iDT4gC465 Devices 
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64-BIT GENERATE-ONLY MODE (CODE ID 1,0=01) 

If the Identity pinsCODE ID 1, = 01, asingle EDC is placed 
in the 64-bit "Generate-only" mode. In this mode, the lower 32 
bits of the 64-bit data word enter the device on the SDo-31 
inputs and the upper 32-bits of the 64 bit data word enter the 



device on the MDo-31 inputs. This provides the device with the 
full 64-bit word from memory. The resultant generated 
checkbits are output on the CBOo-7 outputs. The generate 
time is less than that resulting from using a 2-chip cascade. 
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Figure 7. 64-BH "Generate-Oni/' Mode (Single Chip) 
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PIN DESCRIPTIONS 




Symbol 


I/O 




Name and Function 


I/O Buses and Controls | 


SDo-7 

SD8-15 

SD16-23 

SD24-31 

SLE 
PLE 

SOE 

BEo-3 


I/O 

1 

1 

1 

1 




System Data Bus: Data from MDo-31 appears at these pins corrected if MODE 2-0 = x11, or uncor- 
rected in the other modes. The BEn inputs must be high and the SOE pin must be low to enable the SD 
output buffers during a read cycle. (Also, see diagnostic section.) 

Separate I/O memory systems: In a write or partial-write cycle, the byte not-to-be-modified is output on 
SDn to n+7 for re-writing to memory, if BEn is high and SOE is low. The new bytes to be written to memory 
are input on the SDn pins, for writing checkbits to memory, if BEn is low. 

Bl-dlrectlonal memory systems: In a write or partial-write cycle, the byte not-to-be-modified is re-directed 
to the MD I/O pins, if BEn is high, for checkbit generation and rewriting to memory via the MD I/O pins. SOE 
must be high to avoid enabling the output drivers to the system bus in this mode. The new bytes to be written 
are input on the SDn pins for checkbit generation and writing to memory. BEn must be low to direct input 
data from the System Data bus to the MD I/O pins for checkbit generation and writing to tlie checkbit memory. 

System Latch Enable: SLE is an input used to latch data at the SD inputs. The latch is transparent when 
SLE is high; the data is latched when SLE is low. 

Pipeline Latch Enable: PLE is an input which controls a pipeline latch, which controls data to be output 
on the SD bus and the MD bus during byte merges. Use of this latch is optional. The latch is transparent 
when PLE is low; the data is latched when PLE is high. 

System Output Enable: When low, enables System output drivers and Parity outputdrivers if correspond- 
ing Byte Enable inputs are high. 

Byte Enables: In systems using separate I/O memory buses, BEn is used to enable the SD and Parity 
outputs for byte n. The BEn pins also control the "Byte mux". When BEn is high, the corrected or uncorrected 
data from the Memory Data latch is directed to the MD I/O pins and used for checkbit generation for byte 
n. This is used in partial-word-write operations or during correction cycles. When BEn is low, the data from 
the System Data latch is directed to the MD I/O pins and used for checkbit generation for byte n. 

BEo controls SDo-7 BE2 controls SD16-23 

BEi controls SDb-15 BE3 controls SD24-31 


MDo-31 

MLE 

MOE 


I/O 

1 
1 




Memory Data Bus: These I/O pins accept a 32-bit data word from main memory for error detection and/ 
or correction. They also output corrected old data or new data to be written to main memory when the EDC 
unit is used in a bi-directional configuration. 

Memory Latch Enable: MLE is used to latch data from the MD inputs and checkbits from the CBI inputs. 
The latch is transparent when MLE is high; data is latched when MLE is low. When identified as the upper 
slice in a 64-bit cascade, the checkbit latch is bypassed. 

Memory Output Enable: MOE enables Memory Data Bus output drivers when low. 


PO-3 

PSEL 


I/O 

1 




Parity I/O: The parity I/O pins for Bytes to 3. These pins output the parity of their respective bytes when 
that byte is being output on the SD bus. These pins also serve as parity inputs and are used in generating 
the Parity ERRor (PERR) signal under certain conditions (see Byte Enable definition). The parity is odd or 
even depending on the state of the Parity SELect pin (PSEL). 

Parity SELect: If the Parity SELect pin is low, the parity is even. 
If the Parity SELect pin is high, the parity is odd. 


Inputs 


CBI0-.7 
PCBI 0-7 

CODE IDi.o 


1 
1 

1 




CheckBlts-ln (00) CheckBits-ln-1 (10) Partial-Syndrome-ln (11): 
In a single EDC system or in the lower slice of a cascaded EDC system, these inputs accept the checkbits 
from the checkbit memory. In the upper slice in a cascaded EDC system, these inputs accept the "Partial- 
Syndrome" from the lower slice (Detect/Correct path). 

Partlal-CheckBlts-ln(IO) Partial-CheckBits-ln (11): 

In a single EDC system, these inputs are unused but should not be allowed to float. In a cascaded EDC 
system, the "Partial-Checkbits" used by the lower slice are accepted by these inputs (Correction path only). 
In the upper slice of a cascaded EDC system, "Partial-Checkbits" generated by the lower slice are accepted 
by these inputs (Generate path). 

CODE IDentlty: Inputs which identify the slice position/ functional mode of the IDT49C465. 

(00) Single 32-bit EDC unit (1 0) Lower slice of a 64-bit cascade 

(01) 64-bit "Checkbit-generate-only" unit (11) Upper slice of a 64-bit cascade . 
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PIN DESCRIPTIONS (Con't.) 



Symbol 


I/O 


Name and Function 


Inputs (Con't.) 


MODE 2-0 


1 


(X11) 
(XI 0) 

(000) 
(X01) 
(100) 


MODE select: Selects one of four operating modes. 

"Normal" Mode: Normal EDC operation (Flow-thnj correction and generation). 
"Generate-Detect" Mode: In this mode, error correction is disabled. Error generation and detection are 
normal. 

"Error-Data-Output" Mode: Allows the uncorrected data captured from an error event by the Error-Data 
Register to be read by the system for diagnostic purposes. The Error-Data Register is cleared by toggling 
CLEAR low. The Syndrome Register and Error-Data Register record the syndrome and uncorrected data 
from the first error that occurs after they are reset by the CLEAR pin. The Syndrome Register and Error- 
Data Register are updated when there is a positive edge on SYNCLK, an error condition is indicated (ERR 
= low), and the Error Counter indicates zero. 

All-Zero-Data Source: In Error-Data-Output Mode, clearing the Error-Data Register provides a source of 
all-zero-data for hardware initialization of memory, if this desired. 

Diagnostic-Output Mode: In this mode, the contents of the Syndrome Register , Error Counter and Error- 
Type Register are output on the SD bus. This allows the syndrome bytes for an indicated error to be read 
by the system for error-logging purposes. The Syndrome Register and the Error-Data Register are updated 
when there is a positive edge on SYNCLK, an error condition is indicated and the Error Counter indicates 
zero errors. Thus, the Syndrome Register saves the syndromethatwaspresent when thefirsterroroccurred 
after the Error Counter was cleared. The Syndrome Register and the Error Counter are cleared by toggling 
CLEAR low. The Error Counter lets the system tell if more than one error has occurred since the last time 
the Syndrome Register or Error-Data Register was read. 

Checkbit-lnjection Mode: In the "Checkbit-lnjection" Mode, diagnostic checkbits may be input on System 
Data Bus bits 0-7 (see Diagnostic Features - Detailed Description). 


CLEAR 
SYNCLK 


1 
1 

1 




CLEAR: When the CLEAR pin is taken low, the Error-Data Register, the Syndrome Register, the Error 
Counter and the Error-Type Register are cleared. 

SYNdrome CLocK: If bRH is low, and the Error Counter indicates zero errors, syndrome bits are clocked 
into the Syndrome Register and data from the outputs of the Memory Data input latch are clocked into the 
Error-Data Register on the low-to-high edge of SYNCLK. If ERR is low, the Error Counter will increment on 
the low-to-high edge of SYNCLK, unless the Error Counter indicates fifteen errors. 


SCLKEN 


SynCLK ENabie: The SCLKEN enables the SYNCLK signal. SYNCLK is ignored if SCLKEN is high. 


Outputs and Enables 


CBOo-7 

CBOE 
SYOo-7 




1 






Checl<Bits-Out (00, 01) Partial-CheckBits-Out (10) Checkbits-Out (11): 
In a single EDC system, the checkbits are output to the checkbit memory on these outputs. In the lower slice 
in a cascaded EDC system, the "Partial-checkbits" used by the upper slice are output by these outputs 
(Generate path only). In the upper slice in a cascade, the "Final-Checkbits" appear at these outputs 
(Generate path only). 

ClieclcBlts Out Enable: Enables CheckBit Output drivers when low. 

SYndrome-Out (00) Partial-SYndrome-Out (10) Partial-Checkbits-Out (1 1): 
In a 32-bit EDC system, the syndrome bits are output on these pins. In the lower slice in a 64-bit cascaded 
system, the "Partial-Syndrome" bits appear at these outputs (Detect/ Correct path). In the upper slice in a 
cascaded EDC system, the "Partial-Checkbits" appear at these outputs (Correct path only). In a 64-bit 
cascaded system, the "Final-Syndrome" may be accessed in the "Diagnostic-Output" Mode from either the 
lower or the upper slice since the final syndrome is contained in both. 


ERR 

MERR 
PERR 





o 




ERROR: When in "Normal" and "Detect only" modes, a lowon this pin indicates that one or more errors have 
been detected. ERR is not gated or latched internally. 

Multiple ERRor: When in "Normal" and "Detect only" modes, a low on this pin indicates that two or more 
errors have been detected. MERR is not gated or latched internally. 

Parity ERRor: A low on this pin indicates a parity error which has resulted from the active bytes defined by 
the 4 Byte Enable pins. Parity ERRor (PERR) is not gated or latched internally (see Byte Enable definition). 


Power Supply Pins 


Vcc 1-10 
GNDi-12 


p 
p 




+5 Volts 
Ground 
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DIAGNOSTIC DATA FORMAT (SYSTEM BUS) 
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DIAGNOSTIC FEATURES — DETAILED DESCRIPTION 



Mode 2-0 




x11 
XIO 


"NORMAL" Mode 

In this mode, operation is "Normal" or non-diagnostic. 

"GENERATE-DETECT" Mode 

When the EDC unit is in the "Generate-Detect" Mode, data is not corrected or altered by the error correction network. 
(Also referred to as the "Detect-only" Mode.) 


000 


"ERROR-DATA-OUTPUT" Mode 

In this mode, the 32-bit data from the Error-Data Register is output on the SD bus. 

Error Data Register: The uncorrected data from the Memory Data bus input latch is stored in the Error-Data Register 
if the error counter contents indicates "0" and there is a positive transition on the SYNCLK input when the ERR signal is 
low. Thus, the Error-Data Register contains memory data corresponding to the first error to occur since the register was 
cleared. This register is cleared by pulling the CLEAR input low. The register is read via the System Data bus by entering 
the "Error-Data-Output" Mode and enabling the System Data bus output drivers. 

All-Zero-Data: The Error-Data Registercan be used as an "all-zero-data" data source for memory initialization in systems 
where the initialization process is to be done entirely by hardware. 


xOI 


"DIAGNOSTIC-OUTPUT" Mode 

In this mode, data from the diagnostic registers, the PCBI bus and the CBI bus is output on the SD bus. 

Direct Checl(bit Readbaclc: Internal data paths allow both the "Partial-CheckBit-lnput" bus and the data in the "CheckBit- 
Input" latch to be read directly by the system bus for diagnostic purposes. Both the Checkbit Input Bus and the Partial 
Checkbit Input Bus are read viathe System Data bus by entering the "Diagnostic-Output" Mode and enabling the System 
Data bus output drivers. The checkbits are output on System Data bus bits 0-7; the Partial Checkbits are output on bits 
8-15. 

Syndrome Register: After an error has been detected, the syndrome bits generated are clocked into the internal 
Syndrome Register if the error counter contents indicates "0" and there is a positive transition on the SYNCLK input when 
the ERR signal is low. This register is cleared by pulling the CLEAR input low. The register is read via the System Data 
bus by entering the "Diagnostic-Output" Mode and enabling the System Data bus outputs. This data is output on SD 
bits 16-23. 

Error Counter: The 4-bit on-board error counter is incremented if the error counter contents do not indicate FF H EX, which 
corresponds to a count of 15, and there is a positive transition on the SYNCLK input when the bRH signal is low. This 
counter is cleared by pulling the CLEAR input low. The counter is read via the System Data bus by entering the 
"Diagnostic-Output" Mode and enabling the System Data bus output drivers. This data is output on System Data bus 
bits 24-27. 

Test Register: These 2 bits are reserved forfactory diagnostics only and must not be used by system software. This data 
is output on System Data bus bits 28-29. 

Error-Type Register: The Error-Type Register, clocked by the SYNCLK input, saves 2 bits which indicate whether a 
recorded error was a single or a multiple-bit error. This register holds only the first error type to occur after the last Clear 
operation. This data is output on System Data bus bits 30-31 . 


100 


Direct Read-Path Checkbit Injection: In the "Checkbit-injection" Mode, bits 0-7 of the System Data input latch are 
presented to the inputs of the Checkbit Input latch. If MLE is strobed, the checkbit latch will be loaded with this value in 
place of the checkbits from memory. By inserting various checkbit values, operation of the correction function of the EDC 
can be verified "on-board". Exceptforthe"Checkbit-lnjection"function,operationinthismodeisidenticalto "Normal" Mode 
operation. 
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OPERATING MODE CHARTS 
SLICE IDENTIFICATION 



CODE ID 1 



CODE ID 



Slice Definition 



32-bit Flow-Thru EDC 
64-bit GENERATE Only EDC 
64-bit EDC- Lower 32 bits (0-31) 
64-bit EDC- Upper 32 bits (32-63) 



SLICE 


POSITION CONTROL 




















Checkbit Buses 






CODE 
ID 


Slice Position/ 
Functional Operation 

Width = 




SDBus 




MD Bus 


PCBI 
Bus 


CBI 
Bus 


CBO 
Bus 


SYO 
Bus 


P 
Bus 




soe 


Moe 




pe»R 


1 




32 




32 


8 


8 


8 


8 


4 


1 





Single 32-bit EDC unit 

Generate^^ 

Detect/Correct*^^ 


1 



Sys. 0-31 
Pipe, latch 




1 


Sys. Byte Mux 
MDO-31 


— 


CBsin 


CBs out 


Syn. out 


Pin 
Pout 


active 


1 


"64-bit Generate-only" 


1 


Sys. 32-63 


1 


Sys. 0-31 


— 


— 


CBs out 


— 


— 


— 


1 


Lower word, 64-bit bus 

Generate'^^ 

Detect/Correct'^) 


1 




Sys. 0-31 
Pipe, latch 




1 


MDO-31 
MDO-31 


U-SYOout 


CBsin 


PCBs out 


Par.Synd 


Pin 
Pout 


active 


1 1 


Upper word, 64-bit bus 

Generate'^) 

Detect/Correct'^) 


1 




Sys. 32-63 
Pipe, latch 




1 


MD 32-63 
MD 32-63 


L-CBOout 


L-SYOout 


F.CBs out 


Par.Cbits 


Pin 
Pout 


active 



NOTES: 

1 . Checkblts generated from the ciata In the SD Latch. 

2. Corrected data residing in the Pipe Latch. 



FUNCTIONAL MODE CONTROL 



















Checkbit Buses 






MODE 


Functional Mode 
of SD Bus 

Width = 










PCBI 
Bus 


CBI 
Bus 


CBO 
Bus 


SYO 
Bus 


P 
Bus 




SOE 


SDBus 


WSE 


MDBus 




PERR 


2 


1 







32 




32 


8 


8 


8 


8 


4 


1 


X 


1 


1 


"Normal" 

Generate 
Correct 


1 



CPU Data 
Pipe, latch 




1 


Pipe, latch 
RAM Data 


— 


CBin 


CBout 


— 


Pin 
Pout 


active 


X 


1 





"Generate-Detect" 

Generate 
Detect 


1 



CPU Data 
Pipe, latch 




1 


Pipe, latch 
RAM Data 


— 


CBin 


CBout 


— 


Pin 
Pout 


active 











"Error-Data-Output" 





Err. D. latch 


— 


— 


— 


— 


— 


— 


— 


— 


X 





1 


"Diagnostic-Output" 





CBin latch 
PCBlin bus 
Syn. register 
Err. counter 
Er. type reg. 






PCBI in 


CBin 










1 








"Checkblt-ln|ectlon" 

Generate 

Inject Checkblts 

Correct 


1 
1 




SDin latch 
SDO-7 in 
Pipe, latch 





1 


Pipe, latch 
Pipe, latch 
RAM Data 


— 


CBin 


CBout 


— 


Pin 
Pout 


active 
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PRIMARY DATA PATH vs. MEMORY CONFIGURATION 

SEPARATE I/O MEMORIES: COMMON I/O MEMORIES: 



1 . Checkbit Generation 
Write New Word to Memory 



CPU 



IDT49C465 



SD MD 
P 
CBO 

CBI 



Din 

MAIN 
MEMORY 

DOUT 



CHECKBIT 
MEMORY 



1. Cliecl<bit Generation 
Write New Word to Memory 



CPU— ► 

— ^ 


SD MD 

P 

CBO 

CBI 






I/O 

MAIN 
MEMORY 










CHECKBIT 
MEMORY 








IDT49C465 











2. Data Correction 
Read Memory Word 



CPU 



CORRECTED 



IDT49C465 



SD MD 
P 
CBO 
CBI 



Din 

MAIN 
MEMORY 

DOUT 



CHECKBIT 
MEMORY 



2. Data Correction 
Read Memory Word 



CORRECTED 
CPU-«- 



IDT49C465 



SD MD 

P 

CBO 

CBI 






I/O 

MAIN 
MEMORY 








CHECKBIT 
MEMORY 













3. Memory Generation 

Re-write Corrected Word to Memory 



CPU 



CORRECTED 



IDT49C465 



SD MD 
P 
CBO 

CBI 



Din 

MAIN 
MEMORY 

Dout 



CHECKBIT 
MEMORY 



3. Memory Generation 

Re-write Corrected Word to Memory 



CORRECTED 
CPU-^ 



IDT49C465 



SD MD 

P 

CBO 

CBI 


CORRECTED 


I/O 

MAIN 
MEMORY 








CHECKBIT 
MEMORY 
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PARTIAL-WORD-WRITE OPERATIONS 
FOR COMMON I/O MEMORIES: 



SDBUS 



B3=1 
B2=1 
B1 = 1 
Bo=0 



BYTE 3 



^ 



BYTE 2 



BYTE 



S^ 



CORRECTION 
BLOCK 



B^TEO 






-^ 







> 
> 
> 
> 



V V V t 



CHECKBIT 
GENERATOR 



IDT49C465 



MDBUS 



BYTE 3 



BYTE 2 



BYTE1 



BYTEO 



MAIN 
MEMORY 



CBO 



CBI 



CHECKBIT 
MEMORY 



In order to perform a partial-word-wrlte operation, the 
complete word in question must be read from memory. This 
must be done in order to correct any error which may have 
occurred in the old word. Once the complete, corrected word 
is available, with all the bytes verified, the new word may be 
assembled in the byte mux and the new checkbits generated. 



The example shown above illustrates the case of combin- 
ing 3 bytes from an old word with a new lower order byte to 
form a new word. The new word, along with the new checkbits, 
may now be written to memory. 

In the separate I/O memory configuration, the situation is 
similar except that the new word is output on the SD Bus 
instead of the MD Bus (refer to previous page). 
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32-BIT DATA WORD CONFIGURATION 

A single IDT49C465 EDC unit, connected assliown below, 
provides all the logic needed for single-bit error correction, 
and double-bit error detection, of a 32-bit data field. The 
identification code (00) indicates 7 checkbits are required. 
The CBl7 pin should be tied high. 

The 39-bit data format for four bytes of data and 7 checkbits 
is indicated below. 



Syndrome bits are generated by an exclusive-OR of the 
generated checkbits with the checkbits read from memory. 
For example, Sn is the XOR of checkbits from those read with 
those generated. During Data Correction, the syndrome bits 
are used to complement (correct) single-bit errors in the data 
bits. 



32-BIT DATA FORMAT 









DATA 















CHECKBITS 






BYTES 
1 1 1 1 1 1 1 


BYTE 2 
1 1 1 1 1 1 1 


BYTE1 
1 1 1 1 1 1 1 


BYTEO 
1 1 1 1 1 1 1 


C6 


C5 


C4 


C3 


C2 


CI 


CO 


31 


24 


23 


16 


15 


8 


7 














2552drw15 



32-BIT HARDWARE CONFIGURATION 

Vcc 



/', 



8 



CHECKBITS-IN 



SYSTEM DATA I/O 



32 



CODE ID 1,0 = 00 



PGBIo-7 

CBl7 
CBIo-« 



SDo-31 



CBOo-« 

SYOo-6 

ERR 

MERR 

MDo-31 



IDT49C465 



-/^ 



GHECKBITS-OUT 



SYNDROME-OUT 



7^ 



32 



MEMORY DATA I/O 
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64-BIT DATA WORD CONFIGURATION 

Two IDT49C465 EDC units, connected as shown below, 
provide all the logic needed for single-bit error correction, and 
double-bit error detection, of a 64-bit data field. The "Slice 
Identification" Table gives the CODE ID1 ,0 values needed for 
distinguishing the up per 32 bit s from th e lower 32 bits. Final 
generated checkbits, ERR and MERR (indicates multiple er- 
rors) signals come from the upper slice, the IC with CODE 
ID1 ,0=1 1 . Control signals not shown are connected to both 
units in parallel. 

Data-in bits through 31 are connected to the same 
numbered inputs of the EDC with CODE ID1,0=10, while 
Data-in bits 32 through 63 are connected to data inputs to 
31, respectively, for the EDC unit with CODE ID1,0=11. 

The 72-bit data format of data and checkbits is indicated 
below. 



Correction of single-bit errors in the 64-bit configuration 
requires a simultaneous exchange of partial checkbits and 
partial syndrome bits between the upper and lower units. 

Syndrome bits are generated by an exclusive-OR of the 
generated checkbits with the checkbits read from memory. 
For example, Sn is the XOR of checkbits read and checkbits 
generated. During data correction, the syndrome bits are 
used to complement (correct) single-bit errors in the data bits. 
For double or multiple-bit error detection, the data available as 
output by the Pipeline Latch is not defined. 

Critical AC performance data is provided in the Table "Key 
AC Calculations", which illustrates the delays that are critical 
to 64-bit cascaded performance. As indicated, a summation 
of propagation delays is required when cascading these units. 



64-BIT DATA FORMAT 









DATA 
















3HECKBITS 






BYTE 7 
1 1 1 


BYTE 6 
1 1 1 


BYTE 5 
1 1 1 


BYTE 4 
1 1 1 


BYTE 3 
1 1 1 


BYTE 2 
1 1 1 


BYTE1 
1 1 1 


BYTEO 
1 1 1 




C7 


C6 


C5 


C4 


C3 


C2 


CI 


CO 


63 56 


55 48 


47 40 


39 32 


31 24 


23 16 


15 8 


7 

















2552diw17 



64-BIT HARDWARE CONFIGURATION 



8 PARTIAL-CHECKBITS (CORRECT ONLY) 



CHECKBITS-IN 



SYSTEM DATA 0-31 



PCBIo-7 
CBIo-7 

Po-3 
SDo-31 

IDT49C465 



CBOo-7 
SYOo-7 



8 PARTIAL-CHECKBITS 
(GENERATE ONLY) 



PARTIAL-SYNDROME 
(DETECT/CORRECT) 



SYSTEM DATA 32-63 



LOWER EDC 
(CODE ID 1,0 = 10) 



PCBIo-7 
CBIo-7 

Po-3 
SDo-31 



CBOo-7 



SYO0-7M 
ERR 



MERR 
MDo-31 



IDT49C465 



8 FINAL CHECKBITS 
(GENERATE ONLY) 



(DETECT AND CORRECT) 



UPPER EDC 
(CODE ID 1,0 = 11) 



MEMORY DATA 32-63 



MEMORY DATA 0-31 
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DEFINITIONS OF TERMS: 

Do - D31 = System Data and/or Memory Data Inputs 
CBIo - CBl7 = Checkbit Inputs 
PCBI0-PCBI7 = Partial Checkbit Inputs 
FSo - FS7 = Final Internal Syndrome bits 

FUNCTIONAL EQUATIONS: 

The equations below describe the terms used in the 
IDT49C465 to determine the values of the partial checkbits, 
checkbits, partial syndromes and final internal syndromes. 
NOTE: All "0" symbols below represent the "EXCLUSIVE- 
OR" function. 

PA = Do 8 Dl ® D2 e D4 8 D6 e D8 8 D10 8 D12 8 DI6 8 Dl7 

8 DI8 8 D20 8 D22 8 D24 8 D26 8 D28 
PB = Do 8 D3 8 D4 8 D7 8 D9 8 D10 8 D13 8 Dl5 8 D16 8 D19 

8 D20 8 D23 8 D25 8 D26 8 D29 8 D31 

PC = Do 8 D1 8 D5 8 D6 8 D7 8 D1 1 8 D12 8 Dl3 8 DI6 8 D17 
8 D21 8 D22 8 D23 8 D27 8 D28 8 D29 

PD = D2 8 03 8 D4 8 D5 8 Da 8 D7 8 Dl4 8 Dl5 8 DI8 8 D19 
8 D20 8 D21 8 D22 8 D23 8 D30 8 D31 

PE = D8 8 D9 8 D10 8 D11 8 D12 8 D13 8 D14 8 Dl5 8 D24 
8 D25 8 D26 8 D27 8 D28 8 D29 8 D30 8 D31 

PF = Do 8 Dl 8 D2 8 D3 8 D4 8 D5 8 De 8 D7 8 D24 8 D25 

8 D26 8 D27 8 D28 8 D29 8 D30 8 D31 
PG = D8 8 D9 8 D10 8 D11 8 D12 8 Dl3 8 Dl4 8 D15 8 Die 

8 Dl7 8 DI8 8 Dl9 8 D20 8 D21 8 D22 8 D23 
PH0 = D0®D48D68D78D88D98D118D148D178D18 

8 Dl9 8 D21 8 D26 8 D28 8 D29 8 D31 
PH1 = D18D28D38D58D88D98D118D148D178D18 

8 D19 8 D21 8 D24 8 D25 8 D27 8 D30 

PH2 = Do 8 D4 8 De 8 D7 8 D10 8 D12 8 Dl3 8 Dl5 8 Die 8 
D20 © D22 8 D23 8 D26 8 D28 8 D29 8 D31 



CMOS TESTING CONSIDERATIONS 

Special test board considerations must be taken into 
account when applying high-speed CMOS products to the 
automatic test environment. Large output currents are being 
switched in very short periods and proper testing demands 
that test set-ups have minimized inductance and guaranteed 
zero voltage grounds. The techniques listed below will assist 
the user in obtaining accurate testing results: 

1) All input pins should be connected to a voltage potential 
during testing. If left floating, the device may oscillate, 
causing improper device operation and possible latchup. 

2) Placement and value of decoupling capacitors is critical. 
Each physical set-up has different electrical 
characteristics and it is recommended that various 
decoupling capacitor sizes be experimented with. 
Capacitors should be positioned using the minimum lead 
lengths. They should also be distributed to decouple 
power supply lines and be placed as close as possible to 
the DUT power pins. 

3) Device grounding is extremely critical for proper device 
testing. The use of multi-layer performance boards with 
radial decoupling between power and ground planes is 
necessary. The ground plane must be sustained from the 
performance board to the DUT interface board and wiring 
unused interconnect pins to the ground plane is recom- 
mended. Heavy gauge stranded wire should be used for 
power wiring, with twisted pairs being recommended for 
minimized inductance. 

4) To guarantee data sheet compliance, the input thresholds 
should be tested per input pin in a static environment. To 
allow for testing and hardware-induced noise, IDT recom- 
mends using Vil < OV and Vih > 3V for AC tests. 
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DETAILED DESCRIPTION — CHECKBIT AND 
SYNDROME GENERATION vs. CODE ID 

LOGIC EQUATIONS FOR THE CBO OUTPUTS 



Checkbit 
Generation 


CODE ID 1,0 1 


00 


10 


11 


Final Chkbits 


Partial Checkblts 


Final Checkblts 


CBOo 


PHo 


PHi 


PH2 e PCBIo 


CBO1 


PA 


PA 


PA ® PCBI1 


CBO2 


PI 


PI 


PB®PCBl2 


CBO3 


PU 


PC 


PCePCBIs 


CBO4 


PD 


PD 


PD®PCBl4 


CBO5 


PE 


PE 


PE®PCBl5 


CB06 


PF 


PF 


PF®PCBl6 


CBO7 


— 


PF 


PG ® PCBI7 



LOGIC EQUATIONS FOR THE SYO OUTPUTS 



Checkbit/ 
Syndrome 
Generation 


CODE ID 1,0 I 


00 


10 


11 


Final Syndrome 


Partial Syndrome 


Partial Checkblts 


SYOO 


PHO ® CBIO 


PHI ®CBIO 


PH2 


SY01 


PAeCBM 


PA®CBI1 


PA 


SY02 


PI®CBI2 


PIffiCBI2 


PB 


SY03 


PC®CBI3 


PUffiCBI3 


PC 


SY04 


PD®CBI4 


PD®CBI4 


PD 


SY05 


PE®CBI5 


PE®CBI5 


PE 


SY06 


PFffiCBie 


PF®CBI6 


PF 


SY07 


— 


PFffiCBI? 


PG 



LOGIC EQUATIONS FOR THE FINAL SYNDROME (FSn) 



Final 
Syndrome 
Generation 


CODE ID 1,0 1 


00 


10,11 


Final Syndrome 


Final Internal Syndrome 


FSo 


PHo®CBIo 


PHi(L)®PH2(U)eCBIo 


FSi 


PA®CBI1 


PA(L)®PA(U)ffiCBIi 


FS2 


PI®CBl2 


PB(L)®PB(U)ffiCBl2 


FS3 


PcecBis 


PC(L)fflPC(U)®CBl3 


FS4 


PDffiOBU 


PD(L)®PD(U)®CBl4 


FSs 


PE©CBl5 


PE(L)®PE(U)ffiCBl5 


FS6 


PF®CBl6 


PF(L)®PF(U)®CBl6 


FS7 


— 


PF(L)ffiPG{U)®CBl7 



32-BI 


T SYNDROW 


IE DECODE TO BIT-IN-ERROP 


lU 






Ihex 





1 


2 


3 


4 


5 


6 


7 




Syndrome 
Bits 
S3 S2 31 


S6 
S5 
S4 
SO 










1 




1 





1 
1 


1 




1 


1 


1 

1 



1 
1 
1 


HEX 











* 


C4 


C5 


T 


C6 


T 


T 


30 


1 





1 


CO 


T 


T 


14 


T 


M 


M 


T 


2 


1 





CI 


T 


T 


M 


T 


2 


24 


T 


3 


1 


1 


T 


18 


8 


T 


M 


T 


T 


M 


4 


1 





C2 


T 


T 


15 


T 


3 


25 


T 


5 


1 


1 


T 


19 


9 


T 


M 


T 


T 


31 


6 


1 1 





T 


20 


10 


T 


M 


T 


T 


M 


7 


1 1 


1 


M 


T 


T 


M 


T 


4 


26 


T 


8 


1 





C3 


T 


T 


M 


T 


5 


27 


T 


9 


1 


1 


T 


21 


11 


T 


M 


T 


T 


M 


A 


1 1 





T 


22 


12 


T 


1 


T 


T 


M 


B 


1 1 


1 


17 


T 


T 


M 


T 


6 


28 


T 


C 


1 1 





T 


23 


13 


T 


M 


T 


T 


M 


D 


1 1 


1 


M 


T 


T 


M 


T 


7 


29 


T 


E 


1 1 1 





16 


T 


T 


M 


T 


M 


M 


T 


F 


1111 


T 


M 


M 


T 





T 


T 


M 



NOTES: 2552tbl12 

1 . The table indicates the decoding of the seven syndrome bits to identify the 
bit-in-error for a singie-bit error, or whether a doubie or triple-bit error was 
detected. The ali-zero case indicates no error detected. 

* = No errors detected 

# = The number of the single bit-in-error 
T = Two errors detected 

M = Three or more errors detected 
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DETAILED DESCRIPTION — 32-BIT CONFIGURATION 
32-BIT MODIFIED HAMMING CODE — CHECKBIT ENCODING CHART^^^ 


Generated 
Checkbits 


Parity 


Participating Data Bits 





1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


11 


12 


13 


14 


15 


CBO 


Even (XOR) 


X 








X 




X 


X 


X 


X 




X 






X 




CB1 


Even(XOR) 


X 


X 


X 




X 




X 




X 




X 




X 








CB2 


Odd (XNOR) 


X 






X 


X 






X 




X 


X 






X 




X 


CB3 


Odd (XNOR) 


X 


X 








X 


X 


X 








X 


X 


X 






CB4 


Even (XOR) 






X 


X 


X 


X 


X 


X 














X 


X 


CB5 


Even (XOR) 


















X 


X 


X 


X 


X 


X 


X 


X 


CB6 


Even (XOR) 


X 


X 


X 


X 


X 


X 


X 


X 


















2552tbl10 


Generated 
Checkbits 


Parity 


Participating Data Bits | 


16 


17 


18 


19 


20 


21 


22 


23 


24 


25 


26 


27 


28 


29 


30 


31 


CBO 


Even (XOR) 




X 


X 


X 




X 










X 




X 


X 




X 


CB1 


Even (XOR) 


X 


X 


X 




X 




X 




X 




X 




X 








CB2 


Odd (XNOR) 


X 






X 


X 






X 




X 


X 






X 




X 


CB3 


Odd (XNOR) 


X 


X 








X 


X 


X 








X 


X 


X 






CB4 


Even (XOR) 






X 


X 


X 


X 


X 


X 














X 


X 


CB5 


Even (XOR) 


















X 


X 


X 


X 


X 


X 


X 


X 


CB6 


Even (XOR) 


















X 


X 


X 


X 


X 


X 


X 


X 



NOTE: 2552tbl11 

1 . The table indicates the data bits participating in the checkbit generation. For example, checkbit CO is the Excluslve-OR function of the 1 6 data input bits 
marked with an X. 
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DETAILED DESCRIPTION — 64-BIT CONFIGURATION 
64-BIT MODIFIED HAMMING CODE - CHECKBIT ENCODING CHART<^' ^^ 


Generated 
Checkblts 


Parity 


Participating Data Bits 





1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


11 


12 


13 


14 


15 


CBO 


Even (XGR) 




X 


X 


X 




X 






X 


X 




X 






X 




CB1 


Even (XGR) 


X 


X 


X 




X 




X 




X 




X 




X 








CB2 


Odd (XNOR) 


X 






X 


X 






X 




X 


X 






X 




X 


CB3 


Odd (XNOR) 


X 


X 








X 


X 


X 








X 


X 


X 






CB4 


Even (XOR) 






X 


X 


X 


X 


X 


X 














X 


X 


CBS 


Even (XOR) 


















X 


X 


X 


X 


X 


X 


X 


X 


CB6 


Even (XOR) 


X 


X 


X 


X 


X 


X 


X 


X 


















CB7 


Even (XOR) 


X 


X 


X 


X 


X 


X 


X 


X 


















2552tbl13 


Generated 
Checkbits 


Parity 


Participating Data Bits 


16 


17 


18 


19 


20 


21 


22 


23 


24 


25 


26 


27 


28 


29 


30 


31 


CBO 


Even (XOR) 




X 


X 


X 




X 






X 


X 




X 






X 




CB1 


Even (XOR) 


X 


X 


X 




X 




X 




X 




X 




X 








CB2 


Odd (XNOR) 


X 






X 


X 






X 




X 


X 






X 




X 


CB3 


Odd (XNOR) 


X 


X 








X 


X 


X 








X 


X 


X 






CB4 


Even (XOR) 






X 


X 


X 


X 


X 


X 














X 


X 


CB5 


Even (XOR) 


















X 


X 


X 


X 


X 


X 


X 


X 


CB6 


Even (XOR) 


















X 


X 


X 


X 


X 


X 


X 


X 


CB7 


Even (XOR) 


















X 


X 


X 


X 


X 


X 


X 


X 


2552tbl14 


Generated 
Checkblts 


Parity 


Participating Data Bits 


32 


33 


34 


35 


36 


37 


38 


39 


40 


41 


42 


43 


44 


45 


46 


47 


CBO 


Even (XOR) 


X 








X 




X 


X 






X 




X 


X 




X 


CB1 


Even (XOR) 


X 


X 


X 




X 




X 




X 




X 




X 








CB2 


Odd (XNOR) 


X 






X 


X 






X 




X 


X 






X 




X 


CB3 


Odd (XNOR) 


X 


X 








X 


X 


X 








X 


X 


X 






CB4 


Even (XOR) 






X 


X 


X 


X 


X 


X 














X 


X 


CBS 


Even (XOR) 


















X 


X 


X 


X 


X 


X 


X 


X 


CB6 


Even (XOR) 


X 


X 


X 


X 


X 


X 


X 


X 


















CB7 


Even (XOR) 


















X 


X 


X 


X 


X 


X 


X 


X 


2552tbl15 


Generated 
Checkblts 


Parity 


Participating Data Bits 


48 


49 


50 


51 


52 


53 


54 


55 


56 


57 


58 


59 


60 


61 


62 


63 


CBO 


Even (XOR) 


X 








X 




X 


X 






X 




X 


X 




X 


CB1 


Even (XOR) 


X 


X 


X 




X 




X 




X 




X 




X 








CB2 


Odd (XNOR) 


X 






X 


X 






X 




X 


X 






X 




X 


CB3 


Odd (XNOR) 


X 


X 








X 


X 


X 








X 


X 


X 






CB4 


Even (XOR) 






X 


X 


X 


X 


X 


X 














X 


X 


CBS 


Even (XOR) 


















X 


X 


X 


X 


X 


X 


X 


X 


CB6 


Even (XOR) 


















X 


X 


X 


X 


X 


X 


X 


X 


CB7 


Even (XOR) 


X 


X 


X 


X 


X 


X 


X 


X 


















NOTES: 

1 . The table indicates tiie data bits participa 
mariced with an X. 

2. The checl^bit is generated as either an X 


ing in the checl<bit generation. Fo 
OR or an XNOR of the 64 databi 


r example, checkbit CO is the Exclusive-0 
s noted by an "X" in the table. 


Rfunc 


tionof 


2552tbl16 

the 64 data Input bits 
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IDT49C465/A 

32-BIT FLOW-THRU ERROR DETECTION AND CORRECTION UNIT 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



DETAILED DESCRIPTION - 
64-BIT SYNDROME DECODE TO 



- 64-BIT CONFIGURATION (Con't.) 
BIT-IN-ERROR^^^ 





1 HEX 





1 


2 


3 


4 


5 


6 


7 


8 


9 


A 


B 


C 


D 


E 


F 




S7 

S6 

Syndrome S5 

Bits S4 

S3 S2 S1 SO 












1 




1 





1 
1 



1 





1 

1 




1 
1 





1 
1 
1 


1 





1 


1 


1 

1 



1 


1 
1 


1 
1 




1 
1 

1 


1 
1 
1 



1 
1 

1 
1 


HEX 








* 


C4 


C5 


T 


C6 


T 


T 


62 


C7 


T 


T 


46 


T 


M 


M 


T 


1 


1 


CO 


T 


T 


14 


T 


M 


M 


T 


T 


M 


M 


T 


M 


T 


T 


30 


2 


10 


CI 


T 


T 


M 


T 


34 


56 


T 


T 


50 


40 


T 


M 


T 


T 


M 


3 


11 


T 


18 


8 


T 


M 


T 


T 


M 


M 


T 


T 


M 


T 


2 


24 


T 


4 


10 


C2 


T 


T 


15 


T 


35 


57 


T 


T 


51 


41 


T 


M 


T 


T 


31 


5 


10 1 


T 


19 


9 


T 


M 


T 


T 


63 


M 


T 


T 


47 


T 


3 


25 


T 


6 


110 


T 


20 


10 


T 


M 


T 


T 


M 


M 


T 


T 


M 


T 


4 


26 


T 


7 


111 


M 


T 


T 


M 


T 


36 


58 


T 


T 


52 


42 


T 


M 


T 


T 


M 


8 


10 


C3 


T 


T 


M 


T 


37 


59 


T 


T 


53 


43 


T 


M 


T 


T 


M 


9 


10 1 


T 


21 


11 


T 


M 


T 


T 


M 


M 


T 


T 


M 


T 


5 


27 


T 


A 


10 10 


T 


22 


12 


T 


33 


T 


T 


M 


49 


T 


T 


M 


T 


6 


28 


T 


B 


10 11 


17 


T 


T 


M 


T 


38 


60 


T 


T 


54 


44 


T 


1 


T 


T 


M 


C 


110 


T 


23 


13 


T 


M 


T 


T 


M 


M 


T 


T 


M 


T 


7 


29 


T 


D 


110 1 


M 


T 


T 


M 


T 


39 


61 


T 


T 


55 


45 


T 


M 


T 


T 


M 


E 


1110 


16 


T 


T 


M 


T 


M 


M 


T 


T 


M 


M 


T 





T 


T 


M 


F 


1 1 11 


T 


M 


M 


T 


32 


T 


T 


M 


48 


T 


T 


M 


T 


M 


M 


T 



NOTES: 2552tbl17 

1 . The table indicates the decoding of the seven syndrome bits to identify the bit-in-error for a singie-bit error, or whether a double or triple-bit error was 
detected. The all-zero case indicates no error detected. 

* = No errors detected 

# = TTie number of the single bit-in-error 
T = Two errors detected 

M = Three or more detected 

KEY AC CALCULATIONS — 64-BIT CASCADED CONFIGURATION 





64-Blt Propagation Delay 


Total AC Delay for IDT49C465 in 64-bit Mode 

(L) = Lower slice 
(U)= Upper slice 


Mode 


From 


To 


Generate 


SDBus 


Checkbits out 


SDtoCBO{L) + PCBItoCBO(U) 
tSC(L) + tPCC{U) 


Detect 


MDBus 
MDBus 


ERR for 64-bits 
MERRfor64-bits 


MDtoSYO{L) +• CBItoERR(U) 
tMSY{L) + tCE(U) 

MDtoSYO(L) + CBItoMERR 
tMSY(L) + tCME{D) 


Correct 


MDBus 


Corrected data out 


MDtoSYO(L) + CBItoSD(U) 
tMSY(L) + tCS(U) 
(or) ^ MD to SYO(U) + PCBItoSD(L) 
tMSY(U) + tPCS(L) 



NOTE: 

1 . (or) = Whichever is worse. 
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IDT49C465/A 

32-BIT FLOW-THRU ERROR DETECTION AND CORRECTION UNIT 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



ABSOLUTE MAXIMUM 


RATINGS^^^ 




Symbol 


Rating 


Com'], 


Mil. 


Unit 


Vcc 


Power Supply 
Voltage 


-0.5 to +7.0 


-0.5 to +7,0 


V 


Vterm 


Terminal Voltage 
with Respect 
to Ground 


-0.5 to 
Vcc + 0.5 


-0.5 to 
Vcc +0.5 


V 


Ta 


Operating 
Temperature 


to +70 


-55 to +125 


°c 


Tbias 


Temperature 
Under Bias 


-55 to +125 


-65 to +135 


°c 


TSTG 


Storage 
Temperature 


-55 to +125 


-€5to+150 


°c 


lOUT 


DC Output 
Current 


30 


30 


mA 



CAPACITANCE (Ta = +25°C, f = 1 .OMHz) 



Symbol 


Parameter^^^ 


Conditions 


Typ. 


Unit 


CiN 


Input 
Capacitance 


VIN = ov 


10 


PF 


COUT 


Output 
Capacitance 


VOUT = OV 


12 


PF 



NOTE: 

1 . This parameter Is sampled and not 1 00% tested. 



NOTE: 2552tbl19 

1. Stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This is a stress 
rating only, and functional operation of the device at these or any other 
conditions above those indicated in the operational sections of this 
specification is not Implied. Exposure to Absolute Maximum Ratings for 
extended periods of time may affect reliability. 

DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 

The following conditions apply unless othenwise specified: 

Commercial: Ta = 0°C to +70°C, Vcc ^ 5.0V + 5%: Military: Ta = -55°Cto+125°C, Vcc 



5.0V ±10% 



Symbol 


Parameter 


Test Conditions'^) 


l\Aln. 


Typ.<2) 


l\/lax. 


Unit 


VlH 


Input HIGH LevelW 


Guaranteed Logic HIGH 


Normal Inputs 


2.0 


— 


— 


V 


Hysteresis Inputs 


3.0 


— 


— 


VIL 


Input LOW Levei^*) 


Guaranteed Logic LOW 


— 


— 


0.8 


V 


llH 


Input HIGH Current 


Vcc = Max., ViN = Vcc 


— 


— 


5.0 


HA 


IlL 


Input LOW Current 


Vcc = Max., ViN = GND 


— 


— 


-5.0 


mA 


loz 


Off State (Hi-Z) 


Vcc = Max. 


Vo = OV 


— 


— 


-10 


HA 


Vo = 3V 


— 


— 


10 


los 


Short Circuit Current 


Vcc = Max.<3) 


-20 


— 


-150 


mA 


VOH 


Output HIGH Voltage 


Vcc = Min. 
ViN = ViHorViL 


lOH = -6mA 


COM'L. 


2.4 


— 


— 


V 


IOH = -4mA 


MIL. 


2.4 


— 


— 


Vol 


Output LOW Voltage 


Vcc = Min. 
ViN = ViHorViL 


IOL = 12mA 


COM'L. 


— 


— 


0.5 


V 


loL = 6mA 


MIL 


— 


— 


0.5 


Vh 


Hysteresis 






— 


200 


— 


mV 


CLEAR, MLE, PLE, SLE, SYNCLK, SCLKEN 



NOTES: 

1 . For conditions shown as min. or max., use appropriate value specified above for the applicable device type. 

2. Typical values are at Vcc = 5.0V, +25°C ambient temperature and maximum loading. 

3. Not more than one output should be shorted at one time. Duration of the short circuit test should not exceed one second. 

4. Tliese input levels provide zero noise immunity and should only be static tested in a noise-free environment. 
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IDT4gC465/A 

32-BIT FLOW-THRU ERROR DETECTION AND CORRECTION UNIT 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE (Con't.) 

The following conditions apply unless othenwise specified: 

Commercial: Ta = CC to +70''C, Vcc = 5.0V ± 5%; Military: Ta = -55°Cto+125<'C, Vcc = 5.0V±10% 



Symbol 


Parameter 


Test Conditions'^' 


Min. 


Typ.(2) 


Max. 


Unit 


ICCQ 


Quiescent Power Supply Current 
CMOS input Levels 


ViN = VccorGND 
Vcc = Max. All inputs 
Outputs Disabled 






5 


mA 


ICCQT 


Quiescent Power Supply Current 
TTL Input Levels 


ViH = 3.4V,ViL = 0V 
Vcc = Max. All Inputs 
Outputs Disabled 






1 


mfiJ 
input 


ICCD1 


Dynamic Power Supply Current 
f = 10MHz 


fcp = 10MHz, 50% Duty Cycle 

ViH =Vcc,ViL = GND 

Read Mode, Outputs Disabled 


COM'L. 


— 


— 


100 


mA 


MIL 


— 


— 


150 


ICCD2 


Dynamic Power Supply Current 
f = 20MHz 


fCP = 20MHz, 50% Duty Cycle 

ViH =Vcc,ViL = GND 

Read Mode, Outputs Disabled 


COM'L. 


— 


— 


200 


mA 


MIL. 


— 


— 


300 



NOTES: 

1 . For conditions sliown as Min. or Max., use appropriate value specified above for the applicable device type. 

2. Typical values are at Vcc = 5.0V, +25°0 ambient temperature, and maximum loading. 

3. Total supply current is the sum of the Quiescent current and the dynamic current and is calculated as follows: 

Ice = ICCQ + ICCQT (NT X Dt) + ICGD (fOP) 

where: Nt = Total # of quiescent TTL inputs 

Dt = AC Duty cycle - % of time high (TTL) 
top = Operating frequency 
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IDT49C465/A 

32-BIT FLOW-THRU ERROR DETECTION AND CORRECTION UNIT 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



AC PARAMETERS - 49C465A 
PROPAGATION DELAY TIMES (PRELIMINARY) 





32-blt 


64-blt 


64-bll System 






System 

Standalone 

Slice 


"Generate 
only" 
Slice 


Lower 
Slice 


Upper 
Slice 






CODE ID=00 


CODE ID=01 


CODEID=10 


C0DEID=11 




Numbei 


Parameter 
Name 


Parameter Description 


Com. 


Mil. 


Com. 


Mil. 


Com. 


Mil. 


Com, 


Mil. 


Unit 


Refer to 
Timing Diagram 
Figure 


From To 
Input (edge) Output (edge) 


Max. 


Max. 


Max. 


Max. 


Max. 


Max. 


Max. 


Max. 



GENERATE (WRITE) PARAMETERS 



01 
02 


tBC 

tBM 


BEN 
BEN 


CBO 

MDouT 


15 
15 


20 
20 


— 


— 


15 
15 


20 
20 


15 
15 


20 
20 


ns 
ns 


— 


03 


t MC 


MDiN 


CBO 


— 


— 


15 


18 


— 


— 


— 


— 


ns 


10 


04 


t PCC 


PCbi 


CBO 


— 


— 


— 


— 


— 


— 


12 


18 


ns 


7 


05 


tPPE 


PXIN 


PERR 


12 


18 


— 


— 


12 


18 


12 


18 


ns 


— 


06 
07 
08 


tsc 

tSM 
tSPE 


SDiN 


CBO 

MDouT 
PERR 


14 

12 
12 


18 

18 
18 


14 


18 


14 

12 
12 


18 

18 
18 


14 

12 
12 


18 

18 
18 


ns 
ns 
ns 


7 
7 



DETECT (READ) PARAMETERS 



09 


tCE 




ERR Low 


14 


18 


— 


— 


— 


— 


12 


18 


ns 


8,10 


10 


tCME 


CBI 


MERR = Low 


15 


20 


— 


— 


— 


— 


15 


20 


ns 


8,10 


11 


tCSY 




SYO 


12 


18 


— 


— 


12 


18 


12 


18 


ns 


8,10 


12 


tME 




ERR 


12 


18 


— 


— 


— 


— 


12 


18 


ns 


8,10 


13 


t MME 


MDiN 


MERR 


16 


20 


— 


— 


— 


— 


16 


20 


ns 


8,10 


14 


tMSY 




SYO 


12 


18 


— 


— 


12 


18 


12 


18 


ns 


8,10 



CORRECT (READ) PARAMETERS 



15 


tcs 


CBI 


SDouT 


16 


20 


— 


— 


— 


— 


16 


20 


ns 


8,11 


16 
17 
18 


t MP 
IMS 
tMSY 


MDiN 


Px 

SDOUT 

SYO 


18 
14 

16 


22 
18 

20 


— 


— 


18 
12 


22 
18 


18 
12 


22 
18 


ns 
ns 
ns 


8,11 
8,11 
8,11 


19 


t PCS 


PCBI 


SDouT 


— 


— 


— 


— 


13 


18 


— 


— 


ns 


11 



DIAGNOSTIC PARAMETERS 



20 
21 


tCLR 

t MIS 


CLEAR = Low 
MODE ID 


SDouT 
SDouT 


15 
15 


20 
20 


— 


— 


15 
15 


20 
20 


15 
15 


20 
20 


ns 
ns 


15 
15 



NOTES: 

1 . Where "edge" is not specified, both high and low edges are impiied. 

2. BOLD indicates critical system parameters. 
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IDT49C465/A 

32-BIT FLOW-THRU ERROR DETECTION AND CORRECTION UNIT 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



AC PARAMETERS - 49C465A 

PROPAGATION DELAY TIMES FROM LATCH ENABLES (PRELIMINARY) 



Number 


Parameter 
Name 


Parameter Description 


Com.'L 


IVIIL 


Unit 


Refer to 

Timing Diagram 
Figure 


From 
Input 


(edge) 


To 
Output 


(edge) 


Max. 


Max. 


22 
23 
24 
25 
26 
27 


tMLC 
t MLE 
tMLME 
t MLP 
t MLS 
tMLSY 


MLE = 


High 


CBO 

ERR 

MERR 

Px 

SDouT 

SYO 


* 
* 


16 
13 
16 
18 
18 
15 


20 
18 
20 
22 
22 
20 


ns 
ns 
ns 
ns 
ns 
ns 


13 

8,10,11 

8 

8,11 

8, 10,11 

8, 10 


28 
29 


t PLS 
t PLP 


PLE = 
PLE = 


Low 
Low 


SDouT 


* 


10 
13 


12 
18 


ns 
ns 


8,11 
8,11 


30 
31 


tSLC 
tSLM 


SLE = 
SLE = 


High 
High 


CBO 

MDouT 


* 


16 
12 


20 
18 


ns 
ns 


7,9 
7,9 



NOTE: 

"*" = Both high and low ecJges are ImpllecJ. 

ENABLE AND DISABLE TIMES (PRELIMINARY) 



Number 


Parameter 
Name 


Parameter Description 


Com'l. 


Mil. 


Unit 


Refer to 

Timing Diagram 
Figure 


From 

input (edge) 


To 

Output (edge) 


Min. 


Max. 


Min. 


Max. 


32 
33 


tBESZx 
t BESxZ 


BEN = High 
Low 


SDouT 

Hi-Z 


2 
2 


13 
11 


2 
2 


16 
14 


ns 
ns 


8,10,11 


34 
35 


t BEPZx 
t BEPxZ 


BEN = High 
Low 


Pout 

Hi-Z 


2 
2 


13 
11 


2 
2 


16 
14 


ns 
ns 


8,11 


36 
37 


tCECZx 
t CECxZ 


CBOE= Low 
High 


CBO 

Hi-Z 


2 
2 


13 
11 


2 
2 


16 
14 


ns 
ns 


7,9 


38 
39 


t MEMZx 
t MEMxZ 


MOE = Low 
High 


MDouT 

Hi-Z 


2 
2 


13 
11 


2 
2 


16 
14 


ns 
ns 


7,9 
8,10 


40 
41 


t SESZx 
t SESxZ 


SOE = Low 
High 


SDouT 

Hi-Z 


2 
2 


13 
11 


2 
2 


16 
14 


ns 
ns 


8,10 
7,9 



NOTE: 



: Delay to both edges. 
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IDT49C465/A 

32-BIT FLOW-THRU ERROR DETECTION AND CORRECTION UNIT 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



SET-UP 


AND HOLD TIMES (PRELIMINARY ) - 49C465A 








Number 


Parameter 
Name 


Parameter Description 


Com.'i. 


m\. 


Unit 


Refer to 

Timing Diagram 
Figure 


From 

Input (edge) 


To 

Output (edge) 


mn. 


Min. 


42 
43 


tSSLS 
t SSLH 


SDIN Set-up * 
SDIN Hold * 


before SLE = Low 
after SLE = Low 


3 
3 


4 
4 


ns 
ns 


7,9 
7,9 


44 
45 


tMMLS 
tMMLH 


MDIN Set-up * 
MDIN Hold * 


before MLE =Low 
after MLE = Low 


3 
3 


4 
4 


ns 
ns 


, 8, 10, 11 
8,10,11 


46 
47 


t CMLS 
t CMLH 


CBI Set-up * 
CBI Hold 


before MLE =Low 
after MLE = Low 


3 
3 


4 
4 


ns 
ns 


8,10,11 
8,10,11 


48 
49 


tMPLS 
tMPLH 


MDIN Set-up * 
MDIN Hold * 


before PLE = High 
after PLE = High 


10 



12 



ns 
ns 


— 


50 
51 


t CPLS 
tCPLH 


CBI Set-up * 
CBI Hold 


before PLE = High 
after PLE = High 


10 



12 



ns 
ns 


— 


52 
53 


t PCPLS 
t PCPLH 


PCBI Set-up * 
PCBI Hold * 


before PLE = High 
after PLE = High 


10 



12 



ns 
ns 


— 



DIAGNOSTIC SET-UP AND HOLD TIMES 



54 


tcscs 


CBI Set-up * 




10 


12 


ns 


15 


55 


tMSCS 


MDIN Set-up * 


before SYNCLK=High 


10 


12 


ns 


15 


56 


t MLSCS 


MLE Set-up =High 




10 


12 


ns 


15 


57 


t SESCS 


SCLKEN Set-up =Low 




3 


4 


ns 


15 


58 


tSESCH 


SCLKEN Hold =Low 


after SYNCLK =High 


3 


4 


ns 


15 



NOTE: 

"*" = Where "edge" Is not specified, both high and low edges are implied. 



MINIMUM PULSE WIDTH (PRELIMINARY) 



Number 


Parameter 
Name 


Minimum Pulse Width 


Com'l. Mil. 


Unit 


Refer to 

Timing Diagram 

Figure 


input 


Conditions 


iVIin. 


Min. 


59 
60 
61 
62 
63 


t CLEAR 
t MLE 
t PLE 
tSLE 
t SYNCLK 


Min. CLEAR low time to clear diag. registers 
Min. MLE high time to strobe new data 
Min. PLE low time to strobe new data 
Min. SLE high time to strobe new data 
Min. SYNCLK high time to clock in new data 


Data = Valid 
MD, CBI = Valid 
SD = Valid 
SD = Valid 
SCKEN = Low 


8 
5 
5 
5 
5 


10 
6 
6 
6 
6 


ns 
ns 
ns 
ns 
ns 


14 

14 

2E.52 tbi a; 



Input Pulse Levels 


GND to 3.0V 


Input Rise/Fall Times 


IV/ns 


Input Timing Reference Levels 


1.5V 


Output Reference Levels 


1.5V 


Output Load 


See Figure 1 8 
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IDT4gC465/A 

32-BIT FLOW-THRU ERROR DETECTION AND CORRECTION UNIT 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



AC PARAMETERS - 49C465 
PROPAGATION DELAY TIMES (PRELIMINARY) 





32-bit 


64-blt 


64-blt System 






System 

Standalone 

Slice 


"Generate 
only" 
Slice 


Lower 
Slice 


Upper 
Slice 






CODE ID=00 


CODE ID=01 


CODEID=10 


C0DEID=11 




Number 


Parameter 
Name 


Parameter Description 


Com. 


Mil. 


Com. 


Mil. 


Com. 


MIL 


Com. 


Mil. 


Unit 


Refer to 
Timing Diagram 
Figure 


From To 

Input (edge) Output (edge) 


Max. 


IVIax. 


lUIax. 


Max. 


Max. 


Max. 


Max. 


Max. 



GENERATE (WRITE) PARAMETERS 



01 
02 


t BC 
tBM 


BEN 
BEN 


CBO 

MDouT 


20 
20 


25 
25 


__ 


__ 


20 
20 


25 
25 


20 
20 


25 
25 


ns 
ns 


___ 


03 


t MC 


MDiN 


CBO 


— 


— 


17 


20 


— 


— 


— 


— 


ns 


10 


04 


t PCC 


PCbi 


CBO 


— 


— 


— 


— 


— 


— 


15 


20 


ns 


7 


05 


tPPE 


PXIN 


PERR 


15 


20 


— 


— 


15 


20 


15 


20 


ns 


— 


06 
07 
08 


tsc 

tSM 
tSPE 


SDiN 


CBO 

MDouT 
PERR 


16 

15 
15 


20 

20 
20 


16 


20 


16 

15 
15 


20 

20 
20 


16 

15 
15 


20 

20 
20 


ns 
ns 
ns 


7 
7 



DETECT (READ) PARAMETERS 



09 


tCE 




ERR = Low 


16 


20 


— 


— 


— 


— 


15 


20 


ns 


8,10 


10 


tCME 


CBI 


MERR = Low 


20 


24 


— 


— 


— 


— 


20 


24 


ns 


8,10 


11 


t CSY 




SYO 


15 


20 


— 


— 


12 


18 


— 


— 


ns 


8,10 


12 


tME 




ERR = Low 


15 


20 


— 


— , 


— 


— 


— 


— 


ns 


8,10 


13 


t MME 


MDiN 


MERR = Low 


20 


24 


— 


— 


— 


— 


20 


24 


ns 


8,10 


14 


tMSY 




SYO 


15 


20 


— 


— 


15 


20 


15 


20 


ns 


8,10 



CORRECT (READ) PARAMETERS 



15 


tcs 


CBI 


SDOUT 


20 


24 


— 


— 


— 


— 


20 


24 


ns 


8,11 


16 
17 
18 


IMP 
tMS 
tMSY 


MDiN 


Px 

SDOUT 

SYO 


20 
16 

18 


26 
20 
22 


— 


— ' 


20 
15 


26 
20 


20 
15 


26 
20 


ns 
ns 
ns 


8,11 
8,11 
8,11 


19 


t PCS 


PCBI 


SDoUT 


— 


— 


— 


— 


15 


20 


— 


— 


ns 


11 



DIAGNOSTIC PARAMETERS 



20 
21 


tCLR 
t MIS 


CLEAR = Low 
MODE ID 


SDoUT 
SDouT 


20 
20 


24 
24 


— 


— 


20 
20 


24 
24 


20 
20 


24 
24 


ns 

ns 


15 
15 



NOTES: 

1 . Where "edge" is not specified, both high and low edges are implied. 

2. BOLD Indicates critical system parameters. 
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MILITARY AND COMMERCIAL TEMPERATURE RANGES 



AC PARAMETERS - 49C465 

PROPAGATION DELAY TIMES FROM LATCH ENABLES (PRELIMINARY) 



Number 


Parameter 
Name 


Parameter Descriotlon 


Com.'!. 


MIL 


Unit 


Refer to 

Timing Diagram 
Figure 


From 

Input (edge) 


To 

Output (edge) 


Max. 


Max. 


22 
23 
24 
25 
26 
27 


t MLC 

tMLE 

tMLME 

tMLP 

t MLS 

tMLSY 


MLE= High 


CBO 

ERR 

MERR * 

Px 

SDouT 

SYO 


20 
15 
20 
20 
20 
18 


24 
20 
24 
25 
25 
22 


ns 
ns 
ns 
ns 
ns 
ns 


13 

8,10,11 

8 

8,11 

8.10,11 

8,10 


28 

29 


tPLS 
tPLP 


PLE= Low 
PLE= Low 


SDouT 
Px 


12 
16 


16 
20 


ns 
ns 


8,11 
8,11 


30 
31 


tSLC 
tSLM 


SLE = High 
SLE= High 


CBO 

IVIDouT 


20 
15 


24 
20 


ns 
ns 


7,9 
7,9 



NOTE: 

"*" = Both high and low edges are implied. 

ENABLE AND DISABLE TIMES (PRELIMINARY) 



Number 


Parameter 
Name 


Parameter Description 


Com'i. 


Mil. 


Unit 


Refer to 

Timing Diagram 
Figure 


From 

input (edge) 


To 
Output 


(edge) 


Min. 


Max. 


Min. 


Max. 


32 
33 


t BESZx 
t BESxZ 


BEN = High 
Low 


SDouT 


Hi-Z 


2 
2 


15 
13 


2 
2 


18 
16 


ns 
ns 


8,10,11 


34 
35 


t BEPZx 
t BEPxZ 


BEN = High 
Low 


Pout 


Hi-Z 


2 
2 


15 
13 


2 
2 


18 
16 


ns 
ns 


8,11 


36 
37 


t CECZx 
t CECxZ 


CBOE= Low 
High 


CBO 


Hi-Z 


2 
2 


15 
13 


2 
2 


18 
16 


ns 
ns 


7,9 


38 
39 


tMEMZx 
t MEMxZ 


MOE = Low 
High 


I^DOUT 


Hi-Z 


2 
2 


15 
13 


2 
2 


18 
16 


ns 
ns 


7,9 
8, 10 


40 
41 


tSESZx 
t SESxZ 


SOE = Low 
High 


SDouT 


Hi-Z 


2 
2 


15 
13 


2 
2 


18 
16 


ns 
ns 


8,10 
7,9 



NOTE: 

"*" = Delay to both edges. 
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SET-UP AND HOLD TIMES (PRELIMINARY ) - 49C465 



Number 


Parameter 
Name 


Parameter Description 


Com.'l. 


l\/lii. 


Unit 


Refer to 

Timing Diagram 
Figure 


From 

input (edge) 


To 

Output (edge) 


lUlin. 


iVIin. 


42 
43 


tSSLS 
tSSLH 


SDIN Set-up * 
SDIN Hold 


before SLE = Low 
after SLE = Low 


4 
4 


5 
5 


ns 
ns 


7,9 
7,9 


44 
45 


tMMLS 
tMMLH 


MDIN Set-up * 
MDIN Hold 


before MLE =Low 
after MLE = Low 


4 
4 


5 
5 


ns 
ns 


8, 10, 11 
8, 10, 11 


46 
47 


tCMLS 
tCMLH 


CBI Set-up 
CBI Hold 


before MLE =Low 
after MLE = Low 


4 
4 


5 
5 


ns 
ns 


8.10,11 
8,10.11 


48 
49 


t MPLS 
t MPLH 


MDIN Set-up * 
MDIN Hold 


before PLE = High 
after PLE = High 


12 



15 



ns 
ns 


— 


50 
51 


tCPLS 
tCPLH 


CBI Set-up 
CBI Hold 


before PLE = High 
after PLE = High 


12 



15 



ns 
ns 


— 


52 
53 


t PCPLS 
t PCPLH 


PCBI Set-up 
PCBI Hold 


before PLE = High 
after PLE = High 


12 



15 



ns 
ns 


— 



DIAGNOSTIC SET-UP AND HOLD TIMES 



54 


tcscs 


CBI Set-up 




12 


15 


ns 


15 


55 


t MSCS 


MDIN Set-up * 


before SYNCLK=High 


12 


15 


ns 


15 


56 


t MLSCS 


MLE Set-up = High 




12 


15 


ns 


15 


57 


t SESCS 


SCLKEN Set-up =Low 




4 


5 


ns 


15 


58 


t SESCH 


SCLKEN Hold =Low 


after SYNCLK =High 


4 


5 


ns 


15 



NOTE: 

"*" = Where "edge" is not specified, both high and low edges are implied. 



MINIMUM PULSE WIDTH (PRELIMINARY) 



Number 


Parameter 
Name 


iVIinimum Pulse Width 


Com'i. iVIil. 


Unit 


Refer to 

Timing Diagram 

Figure 


input 


Conditions 


iVIin. 


IVIin. 


59 
60 
61 
62 
63 


t CLEAR 
t MLE 
t PLE 
tSLE 
t SYNCLK 


Min. CLEAR low time to clear diag. registers 
Min. MLE high time to strobe new data 
Min. PLb low time to strobe new data 
Min. SLE high time to strobe new data 
Min. SYNCLK high time to clock in new data 


Data = Valid 
MD, CBI = Valid 
SD = Valid 
SD = Valid 
SCLKEN = Low 


8 
5 
5 
5 
5 


10 
6 
6 
6 
6 


ns 
ns 
ns 
ns 
ns 


14 
14 



Input Pulse Levels 


GND to 3.0V 


Input Rise/Fall Times 


IV/ns 


Input Timing Reference Levels 


1.5V 


Output Reference Levels 


1.5V 


Output Load 


See Figure 1 8 
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MILITARY AND COMMERCIAL TEMPERATURE RANGES 



AC TIMING DIAGRAMS — 32-BIT CONFIGURATION 



to 1 2 
_l I I I L 



3 4 5 
J I I I L 



Parameter 
Name 



Propagation Delay 
From To 



Min./ 
Max. 



BEN I \^^^ 



SOE 



SDo-31 



SLE 



PN 



PERR 



MOE 



MDo-31 



CBOE 



CBO 



i( OUTPUT)XX^ 



lEEKESE) 



t BESxZ-*. 






t SESxZ- 



X 



tBESxZ min 
iBESxZ max 



DATAiO |CXX XXXXXX> 

tSSLS 



tSESxZ min 
tSESxZ max 



tSSLS 
tSSLH 



BEn = Low to SDOUT Disabled 
BEN = Low to SDOUT Disabled 

SOE = Low to SDouT Disabled 
SOE = Low to SDouT Disabled 

SDiN Set-up to SLEiN >» Low 
SDiNHoldtoSLEiN=Low 



tSPE- 



tSPE 



SDlNto PERROUT 



tPPE- 



l-*-tSM- 



<lMEiVIZx» 



I (INPUT) 



tSM 
tSLM'" 



(X/OOOkM DATA0UT = S DATAIN 



tsc 



-« tSLcC)- 



t CECZx- 



KXXXXX 



tsc 

tSLc(^) 



PxtoPERROUT 



SDlNtoMDOUT 
SLE = High to MDoui 



MOE = Low to MDOUT Enabled 

SDlNto CBO 
SLE = High to CBO" 

UBUE = Low to CBO Enable max 



min. 
max. 



min. 



min. 
min. 



max. 
max. 



max. 
max. 



"1 — I — r 

1 2 



"1 — \ — I — I — r 

3 4 5 



to 



NOTE: 

1 . Assumes that System Data Is valid at least 3ns (Com.) before SLE goes high. 

Figure 7. 32-Blt Generate Timing 
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MILITARY AND COMMERCIAL TEMPERATURE RANGES 



AC TIMING DIAGRAMS — 32-BIT CONFIGURATION 





















Parameter 
Name 


Propagation Delay 
From To 


Min./ 
Max. 






to 1 2 3 4 5 
1 1 1 1 1 1 1 1 1 1 1 










MOE = High to MDouT Disabled 

MDiN Set-up to MLE = Low 
MDlNHoldtoMLE = Low 

Ciiecl<bit Set-up to MLE = Low 
Cliecl<bit Hold to MLE = Low 

MDiNtoSYOouT 
Checl<bits in to SYOouT 
MLE = High to SYOout 

MDlNtobHH = Low 
Checkbits in to ERR = Low 
MLE = High to ERR = Low"' 


max. 

mIn. 
mIn. 

mIn. 
mIn. 

max. 
max. 
max. 

max. 
max. 
max. 

max. 
max. 
max. 


MOE 


il / 


■*-* MEMxZ-^ 


[iiiiiii 




l(C 






tMEMxZ 


MDo-31 


DUTPUDXXX) 


u^DArA^K><y:><yyyx><>^^ 






tMMLSl 






tMMLS 
tMMLH 






tMMLH 






1 






CBI 


XXXXXX) 


^,idchackbits]^XXXXXXXX>iiiiii 






tCMLS 


tCMLH 




tCMLS 
tCMLH 














MLE 


1 


/ 


"" \ liiiliiii 




tMLSY 


MSY— ^ 
CSY— »- 
11 ^ 




tMSY 
tCSY 
tMLSY^^l 




1 








SYO 






" 


V iiiiiiiii 








- tME 

- tCE 

rv(1)_ 






tME 
tCE 
tMLExtl) 
















1 








ERR 






\ 


\ lislSiiiiil 












tMME 
tCME 
tMLEMx^^^ 






MDlNto MERR = Low 
Checkbits in to MERR = Low 
MLE = High to MERR = Low'" 










tMLMEx^ 


11 r 




I 








MERR 


^ 


fiiiiiii 






1 






1 1 1 1 1 1 1 1 1 1 1 

to 1 2 3 4 5 









NOTE: 

1 . Assumes that Memory Data and Checkbits are valid at least 3ns (Com.)/4ns (Mil,) before MLE goes high. 

Figure 8. 32-Bit Detect Timing 
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32-BIT FLOW-THRU ERROR DETECTION AND CORRECTION UNIT 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



AC TIMING DIAGRAMS — 32-BIT CONFIGURATION 



to 
_| L 



2 
J L 



3 
J _L 



4 
J L 



Parameter 
Name 



Propagation Delay 
From To 



Min./ 
Max. 



MOE I 



MDa-31 



i (OUTPUT)XX>C^alidDATAl^XXXXXXX> 

tMMLg 

tMMLH 



CBI I XX><XXX)^alidCheckbi,s)(X^XXXXXX> 



MLE 



RLE I 



BEN 



SOE 



PO-3 



-tMEMxZ-*. 



^t BESZx«. 



)C 



tCMLH 



tMEMxZ 



t MMLS 
tMMLH 



tCMLS 
tCMLH 



MOE = High to MDOUT Disabled 

MDiN Set-up to MLE - Low 
MDiN Hold to MLE - Low 

Checkbit Set-up to MLE - Low 
Checkb'rt Hold to MLE - Low 



-tMLS^^L 



^V 



^ t PLSC) »- 



4-tSESZx». 



tcs. 

tMS. 



I — tMP. 
tMLP — 
tPLP — 



JBEPZx. 
-tSEP - 



1 XXXXXXXXXXXX ^^^i^^ 



tMLS(^) 



(1) 



t PLSC' 



tBESZx 



XXXXX)( Corrected DATAOUT 



tSESZx 

tcs 

IMS 



tMP 
tMLP 
» PLP 
tBEPZx 
tSEP 



MLEiN = HightoSDouT 



RLE = Low to SDouT 



BEn = High to SDouT Enabled 



SOE = Low to SDoUT Enabled 
CBI to Corrected SDouT 
MDiNto Corrected SDouT 



MDiNto Parity Out 
MLE = High to Parity Out 
RLE = Low to Rarity Out 
BEn = High to Parity Out 
SOE = Low to Parity Out 



T — I — r 

1 



-| — I — I — I — r 

3 4 5 



min. 
mIn. 



min. 
min. 



max. 
max. 
max. 



max. 
max. 
max. 
max. 
max. 



to 



NOTE: 

1 . Assumes that Memory Data and Checkblts are valid at least 3ns (Com.)/4ns (Mil.) before MLE goes high. 

Figure 9. 32-Blt Correct Timing 
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32-BIT FLOW-THRU ERROR DETECTION AND CORRECTION UNIT 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



AC TIMING DIAGRAMS — 64-BIT CONFIGURATION 



BOTH 
465s 



BEN 



SOE 



to 1 2 
J L I \ L 



3 4 5 
J I I I L 



Parameter Propagation Delay 



Name 



From 



To 



Min./ 
Max. 



1^^^^ 



I 



SD{L&U) 

SLE 
Px 

PERR 



i( ouTPUT)xxx>( DATA.N )r^xxxxxxx> 



i XXXXXXX Parity In 



MOE I 



CBO 



PCBI 



CBO I 



^ 



V 






MD(L&U)|{INPUT) 



CBOE ■ I 



"^ 



tSESxZ min 
tSESxZ max. 



SOE = High to SDout Disabled 
SOE = High to SCXdut Disabled 

SDiN Set-up to SLEiN = Low 
SDiNHoldtoSLEiN=Low 



IV. 



Px to PERR 



SDiNtoMDouT 



(XXXXX MDDATAouT = SDDATAiN' 



tSLM(^) 
tMEMZx 
tBEM 



I tsc- 

.tSLc(''-l 



LOWER 465 



tsc 

tSLc(^) 



SLE = High to MDout 

MOE = Low to MDouT Enabled 

B En to MDout 



SD Lower In to CBO 
SLEiN=HightoCBO'" 



CBoE = Low to CBO Enabled 



(XXXX)( Partial Checkbits Out p 



U PPER 465 

i XXXXXXXXXXXXX) | <Partial Checkbits ii il 



Inter-chip 



delay (Design dependent) 



i^x xx xxxx)k^ 



-Inal Checkbits Ou 



"1 — I — I — I — r 

2 3 



1 — r 

5 



PCBI to CBO 



min. 
min. 



max. 
max. 
max. 



max. 
max. 



n I r 

to 1 



NOTE: 

1 . Assumes that System Data is valid at least 3ns (Com.)/4ns (Mil.) before SLE goes high. 

Figure 10. 64-Blt Generate Timing — (64-Blt Cascading System) 
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MILITARY AND COMMERCIAL TEMPERATURE RANGES 



AC TIMING DIAGRAMS — 64-BIT CONFIGURATION 



BOTH 
465s 



to 
_l L 



1 2 

I I I I 



4 
J L 



Parametei 
Name 



Propagation Delay 
From To 



MOE I 



MD{L) 



CBI 



I x>6<yyx )#^H^^^ (xxxy>^xxx> i 



MLE I 



BEN 



SOE I 



jlCMIjj 



i( OUTPUT)XX>C^alid DATAi^XXXXXXX> 

t MMiq 

tMMLH 



SDo-31 I 



CBI 



MERR 



ERR 



MD(U) 



t MEMxZ 



tMMLS 
tMMLH 



tCMLS 
tCMLH 



tMLS^^l- 



/ 

*tBES2)f^ 
\ 



.»tSESZx^ 



LOWER 465 



tMLS(1) 



(XXXXX)k Corrected DATAout" 



tSESZx 



tMSY*- 
tCSY-* 

\* 1 MLSY— 



SYO I OOOOOOOOOC^ Partial Syndrome"o;n 



tMSY 
tCSY 
tMLSY 



MOE = High to MDOUT 
Disabled 



MDiN Set-up to MLE = Low 
MDIN Hold to MLE = Low 

CBI Set-up to MLE = Low 
CBI Hold to MLE = Low 

MLE = High to SDOUT^^' 

BEn = High to SDOUT Enabled 

SOE = Low to SDouT Enabled 



MD Lower In to SYOOUT 

CBI to SYO 

MLE = High to SYO 



U PPER 465 

1 CXXXXXXXXXX )| C Partial Syndrome In^ 



Inter-chip delay (Design dependent) 



■tCME *> 



MLME^IL 



tCE- 



t MLE(1i- 



-<MME- 



tCME 

imlme'^' 



tCE 
tMLE^^' 



i( OUTPUT)XXX) l ^alid DATAi^ K ^XXXXXXX^ I 



tME 
tMME 



1 — I — r 

3 4 



CBI to MERR 



MLE = High to MERR 



CBI to ERR 

MLE = High to ERR 



MDlNto ERR 



MDlNtoMERR 



T I r 
to 1 



NOTE: 

1 . Assumes that System Data Is valid at least 3ns (Com.)/4ns (Mil.) before SLE goes high. 

Figure 11. 64-Blt Detect Timing 
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MILITARY AND COMMERCIAL TEMPERATURE RANGES 



AC TIMING DIAGRAMS — 64-BIT CONFIGURATION 



















Parametei 
Name 


Propagation Delay 
From To 


Min./ 
Max. 


64-BIT 
U/L Slice 


to 1 2 3 4 5 
1 1 1 1 1 1 1 1 1 1 1 










l\/IOE = High to MDouT Disabled 

MDiN Set-up to MLE = Low 
IVIDiNHoldtoMLE = Low 

CBI Set-up to MLE = Low 
CBI Hold to MLE = Low 

MLEiN = HightoSDouT'^) 

(1) 
PLE = Low to SDouT 

BEn = High to SDout Enabled 

SOE = Low to SDouT Enabled 
CBI to Corrected SDout 
CBI to Syndrome 
MDiNto Corrected SDour 

CBI to Syndrome 
MDiN to Syndrome 
MDiN to Parity Out 
MLE = High to Parity Out 
PLE = Low to Parity Out 
BEn = High to Parity Out 
SOE = Low to Parity Out 


max. 

mIn. 
mIn. 

mIn. 
mIn. 

max. 

max. 

max. 

max. 
max. 
max. 
max. 

max. 
max. 
max. 
max. 
max. 
max. 
max. 


MOE 


11 / 


^ jiiiilliiil 




i« 




t MEMxZ 




t MEMxZ 


MDcMi 


DUTPUDXXX) 


^aiid DATAi^XXXXXXXX>liiii« 








tMMLSl 


tMMLH 




tMMLS 
tMMLH 










i 






CBI 


xyxxxx> 


^.checKb,,s^XXXXXXXX>li™^^^^^^^^^^^^^^^ 








tCMLS 


tCMLH 




tCMLS 
tCMLH 
















MLE 


i 

1 
1 




/ 


/ 


^ \ liiiiiiii 










(1) 




tMLsC) 




1 


PCBI 


XXXXXXXXXXX Partl^ohecKbltsintromUpper ^^ 








^ 








PLE 




S 


liiiiiiii 




i, / 
i ^ 




-tPLS 


(1) ». 


. 


tPLs(1) 








BEn 


*<BESZ 






jlllilillll 




<* 






t BESZx 


SOE 


liiiiiiii 




4.t SESZ 


X^ 




4 — t cs » 

M tCSY ». 

^ tMS »■ 




tSESZx 

tcs 

tCSY 
tMS 


SDo-31 


il 




CXXXXX) 


( Corrected DATAour | 
















■* 1 

•* 1 

'■* t 


CSY ». 

VISY »• 

MP »■ 




tCSY 
tMSY 

tMP 
tMLP 
tPLP 
t BEPZx 
tSEP 






- tPL 
-PZm 








-tB 

- tJ 








3EP »- 




1 
1 








PO-3 


XXXXXKXXXXX) 


( Parity Out j 








SYO 


XXXXXXXXXXX) 


( Partial Syndrome Out | 






1 






1 1 1 1 1 1 1 1 1 1 1 

to 1 2 3 4 5 









NOTE: 

1 . Assumes that Memory Data and Checkbits are valid at least 4ns (Com.) before MLE goes high. 

Figure 12. 64-Blt Correct Timing (Lower Slice) 
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AC TIMING DIAGRAMS — 64-BIT CONFIGURATION 



















Parametei 
Name 


Propagation Delay 
From To 


Min./ 
Max. 


64-BIT 
U/L Slice 


to 1 2 3 4 5 
1 1 1 1 1 1 1 1 1 1 1 










MOE = High to MDoui 
Disabled 

MDiN Set-up to MLE = Low 
MDlNHoldtoMLE = Low 

CBI Set-up to MLE = Low 
CBI Hold to MLE = Low 

MLEiN=HightoSDouT<^> 

PLE = LowtoSDouT(^' 

BEN = High to SDoui Enabled 

SOE = Low to SDOUT Enabled 
CBI to Corrected SDoUT 
MDlNto Corrected SDouT 
MDiN to Corrected SDoui 

MDlNto Parity Out 
MLE = High to Parity Out 
PLE = Low to Parity Out 
BEN = High to Parity Out 
SOE = Low to Parity Out 


max. 

mIn. 
min. 

min. 
mIn. 

max. 

max. 

max. 

max. 
max. 
max. 
max. 

max. 
max. 
max. 
max. 
max. 


MOE 


11 / 
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NOTE: 

1 . Assumes that Memory Data and Checkbits are valid at least 4ns (Com.) before MLE goes high. 

Figure 13. 64-Bit Correct Timing (Upper Slice) 
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32-BIT FLOW-THRU ERROR DETECTION AND CORRECTION UNIT 



MILITARY AND COMMERCIAL TEMPERATURE RANGES 



AC TIMING DIAGRAMS — 64-BIT CONFIGURATION 
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NOTE: 

1 . Assumes that System Data is valid at least 3ns (Com.) before SLE goes high. 

2. Assumes that Memory Data is valid at least 4ns (Com.) before MLE goes high. 



Figure 14. 64-Blt Single Chip "Generate Only" Timing 
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AC TIMING DIAGRAMS -- DIAGNOSTIC TIMING 
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Figure 15. 32-Blt Diagnostic Timing 
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INPUT/OUTPUT INTERFACE CIRCUITS 



INPUTS O 




Figure 16. Input Structure (All Inputs) 

AC TEST CIRCUIT 
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Figure 18. 

DEFINITIONS: 

Ol = Load capacitance: includes jig and probe capacitance 

Rt= Termination resistance: should be equal to Zout of the Pulse Generator 



Vcc 
O 



-[» 



N lOH 



-t>o 



-O OUTPUTS 



r 



N T loL 



Figure 17. Output Structure 
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Integrated Device Technology, Inc. 




64-BIT FLOW-THRU PRELIMINARY 
ERROR DETECTION IDT49C466 
AND CORRECTION UNIT 



FEATURES: 

• 64-bit wide Fiow-thruEDC™ 

• Separate System and Memory Data Input/Output Buses 

• — Error Detect Time: 20ns 
— Error Correct Time: 22ns 

• Corrects all single bit errors; Detects all double bit errors 
and some multiple bit errors 

• Configurable 16-deep bus read/write FIFOs with flags 

• Simultaneous checkbit generation and correction of memory 
data 

• Supports partial word writes on byte boundaries 

• Low noise output 

• Sophisticated error diagnostics and error logging 

• Parity generation on system data bus 

• 208-pin Pin Grid Array and Plastic Quad Flatpack 



DESCRIPTION: 

The IDT49C466 64-bit Flow-thruEDC is a high-speed error 
detection and correction unit that ensures data integrity in 
memory systems. The flow-thru architecture, with separate 
system and memory data buses, is ideally suited for pipelined 
memory systems. 

Implementing a modified Hamming code, the IDT49C466 
corrects all single bit hard and soft errors, and detects all 
double bit errors. The read/write FIFOs can store up to sixteen 
words. FIFO full and empty flags indicate whether additional 
data can be written to or read from the EDC. 

Check bit generation for partial word writes on byte bound- 
aries is supported on the IDT49C466. 

Diagnostic features include a check bit register, syndrome 
registers, a four bit error counter which logs up to 1 5 errors, 
and an error data register which stores the complete error data 
word. Parity can be generated and checked on the system 
bus by the IDT49C466. 
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COMMERCIAL TEMPERATURE RANGE 
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IDT49C466 Flow-thruEDC™ 

ERROR DETECTION AND CORRECTION UNIT 



COMMERCIAL TEMPERATURE RANGE 



PIN CONFIGURATION 
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PIN DESCRIPTION 



Pin Name 


I/O 


Description | 


Data Buses | 


SDO-63 


I/O 


System Data Bus: is a bidirectional 64-bit bus interfacing to the system or CPU . When System Output 
Enable, SOb, is HIGH or Byte Enable, BEo-7, is LOW, data can be input. When System Output Enable, 
sob, is LOW and Byte Enable, BEo-7, is HIGH, the SD bus output drivers are enabled. 


MDO-63 


I/O 


Memory Data Bus: is a bidirectional 64-bit bus interfacing to the memory. During a read cycle, (MOE 
HIGH) memory data is input for error detection and correction. Data is output on the Memory Data 
Bus, when MOb is LOW. 


CBIo-7 


1 


Check Bit Inputs: interface to the check bit memory. 


CBSYNo-7 





Check Bit or Syndrome Output: When MOE is LOW the generated check bits are output. When 
CBSEL is HIGH and MOE is HIGH, the syndrome bits are output. The bus is tristated when MOE = 
1 and CBSEL = 0. 


Po-7 


I/O 


Parity for bytes to 7: These pins are parity inputs when the corresponding Byte Enable (BE) is LOW 
or SOEis HIGH, and are used togenerate the parity error signal (PERR). These pins are outputs when 
the corresponding Byte Enable (BE) is HIGH and SOb is LOW. 


Control Inputs | 


SOE 


1 


System Output Enable: enables system data bus output drivers if the corresponding Byte Enable 
(BEo-7) is HIGH. 


BEo-7 


1 


Byte Enable: is used along with SOE, to enable the System Data outputs for a particular byte. For 
example, if BEi isHIGH,theSystem data outputs for byte 1 (SD8-i5)are enabled. The BEo-7 pinsalso 
control the byte mux. If a particular BE is HIGH during a memory read cycle, that byte is fed back to 
the memory data bus. This is used during partial word write operations and writing corrected data back 
to memory. 


MOE 


1 


Memory Output Enable: when LOW, enables the output buffers of the memory data bus (MD). It also 
controls the check bit output buffer enable and CBSYN mux. 


MDILE 


1 


Memory Data Input Latch Enable: on the HIGH-to-LOW transition, latches MD and CBI in MD input 
latch and MD check bit latch respectively. The latches are transparent when MDILE is HIGH. 


MDOLE 


1 


Memory Data Output Latch Enable: latches data in the MD output latch on the LOW-to-HIGH 
transition of MDOLE. When MDOLE is LOW, the MD output latch is transparent. 


SDOLE 


1 


System Data Output Latch Enable: latches data in the SD output latch and the SD checkbit latch 


on the LOW-to-HIGH transition of SDOLE. The latch is transparent when SDOLE is LOW. 


SDILE 


1 


System Data Input Latch Enable: latches SD in the SD input latch on the HIGH-to-LOW transition. 
When SDILE is HIGH, the SD input latch is transparent. 


WBSEL 


1 


Write FIFO Select: when HIGH, the write FIFO is selected. When WBSEL is LOW, the SD input latch 
is selected. 


WBER 


1 


Write FIFO Enable: when LOW, allows SD data tobe written to the write FIFO on theSCLKrising edge. 


WBRER 


1 


Write FIFO Read Enable: when LOW, allows data to be read from the the write FIFO on MCLK rising 
edge. 


RSo-1 


1 


Reset and Select pins (read and write FIFO FIFOs)' 
RS1 RSo Function 
Reset 16-deep FIFO or firsts-deep FIFO 

1 Reset seconds-deep FIFO 

1 Select 16-deep FIFO orfirstS-deep FIFO 
1 1 ' Select second 8-deep FIFO 
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PIN DESCRIPTION (Continued) 



Pin Name 


I/O 


Description 


RBSEL 


1 


Read FIFO Select: when HIGH, read FIFO is selected (data goes through read FIFO, not MD output 
latch). When LOW, the MD output latch is selected. 


RBEN 


1 


Read FIFO Enable: when LOW, allows data to be written into the read FIFO on the LOW-to-HIGH 
transition of the memory clock. 


RBREN 


1 


Read FIFO Enable: when LOW, allows data to be read from the read FIFO on the LOW-to-HIGH 
transition of SCLK 


CBSEL 


1 


Checkbit Select: Controls the CBSYN output buff er.When H IGH , the buff er is enabled . When CBSEL 
is LOW, MOE controls the buffer. 


MEN 


1 


Mode Enable Input: when LOW, data on the SD bus is loaded into the EDO mode register on the 
LOW-to-HIGH transition of the SCLK. This pin must be held LOW for the entire SCLK HIGH period, 
as shown in Figure 8. 


Clock Inputs 






MCLK 


1 


Memory Clock: on the LOW-to-HIGH transition of MCLK, memory data is written to the read FIFO 


when RBEN is LOW. Data is read from the write FIFO when WBREN is LOW, on the LOW-to-HIGH 
transition of MCLK. 


SCLK 


1 


System Clock: on the LOW-to-HIGH transition of the SCLK, data is read from the read FIFO when 
RBREN is LOW. Data on the system data bus is written into the write FIFO when WBEN is LOW on 
the LOW-to-HIGH transition of SCLK. Clocks data into mode register when MEN is LOW. 


SYNCLK 


1 


SYNdrome CLocK: Used to load diagnostic registers. When an error occurs, Error Counter is 
incremented on the rising SYNCLK edge (up to 15 errors). On the first error after a diagnostic reset, 
SYNCLK rising edge clocks data into Check Bit, Syndrome, Error Type and Error Data registers. One 
of the syndrome registers has new data clocked in on every SYNCLK rising edge. 


Status Outputs 1 


Wbef 


o 


Write FIFO Empty Flag: when LOW, indicatesthatthe write FIFO is empty. Aftera reset, the WBEF 
goes LOW. 


Wbff 





Write FIFO Full Flag: when LOW, indicatesthatthe write FIFO isfull.Afterareset.WBFFgoesHIGH. 


rbef 





Read FIFO Empty Flag: when LOW, indicates that the read FIFO is empty. After a reset, the RBEF 
goes LOW. 


rbhf 





Read FIFO Half-full Flag: when LOW, indicates that there are eight or more data words (in the 16- 
deep configuration) orfourormoredata words (inthe dual 8-deep configuration) in the read FIFO. The 
flag will return HIGH when less than eight (or four) data words are in the FIFO. 


RBFF 


o 


Read FIFO Full Flag: when LOW, indicatesthatthe read FIFO is full. After a reset, RBFF goes HIGH. 


err 


o 


Error Flag: when ERFl is LOW, a data error is indicated. The ERR is not latched internally. 


MERR 


o 


Multiple Error Flag: when MERRis LOW, a multiple data error is indicated. TheMERRis not latched 
internally. 


PERR 


o 


Parity Error Flag: when LOW, indicates a parity error on the system data bus input. 


Power Supply | 


Vcc 


p 


Power Supply Voltage, +5 volts. 


GND 


p 


Ground. 
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COMMERCIAL TEMPERATURE RANGE 


DETAILED DESCRIPTION — 

64-BIT MODIFIED HAMMING CODE - CHECKBIT ENCODING CHART^^' ^^ 
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X 


2617tbl04 


Generated 
Checkblts 


Parity 


Participating Data Bits | 


32 


33 


34 


35 


36 


37 


38 


39 


40 


41 


42 


43 


44 


45 


46 


47 


CBO 


Even (XOR) 


X 








X 




X 


X 






X 




X 


X 




X 


CB1 


Even (XOR) 


X 


X 


X 




X 




X 




X 




X 




X 








CB2 


Odd (XNOR) 


X 






X 


X 






X 




X 


X 






X 




X 


CB3 


Odd (XNOR) 


X 


X 








X 


X 


X 








X 


X 


X 






CB4 


Even (XOR) 






X 


X 


X 


X 


X 


X 














X 


X 


CBS 


Even (XOR) 


















X 


X 


X 


X 


X 


X 


X 


X 


CB6 


Even (XOR) 


X 


X 


X 


X 


X 


X 


X 


X 


















CB7 


Even (XOR) 


















X 


X 


X 


X 


X 


X 


X 


X 


2617tbl05 


Generated 
Checkblts 


Parity 


Participating Data Bits | 


48 


49 


50 


51 


52 


53 


54 


55 


56 


57 


58 


59 


60 


61 


62 


63 


CBO 


Even (XOR) 


X 








X 




X 


X 






X 




X 


X 




X 


CB1 


Even (XOR) 


X 


X 


X 




X 




X 




X 




X 




X 








CB2 


Odd (XNOR) 


X 






X 


X 






X 




X 


X 






X 




X 


CB3 


Odd (XNOR) 


X 


X 








X 


X 


X 








X 


X 


X 






CB4 


Even (XOR) 






X 


X 


X 


X 


X 


X 














X 


X 


CBS 


Even (XOR) 


















X 


X 


X 


X 


X 


X 


X 


X 


CB6 


Even (XOR) 


















X 


X 


X 


X 


X 


X 


X 


X 


CB7 


Even (XOR) 


X 


X 


X 


X 


X 


X 


X 


X 


















NOTES: 

1 . The table indicates the data bits participat 
marl<ed with an X. 

2. The checl<bit is generated as either an X 


ng in the checl<bit gensratic 
OR or an XNOR of the 64 d 


n. For example, checkbit CBO is the Exclusive-C 
ata bits noted by an "X' in the table. 


)R tunc 


tionof 


the 64 


2617tbl06 

data input bits 
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DETAILED DESCRIPTION — 

64-BIT SYNDROME DECODE TO BIT-IN-ERROR^^^ 







HEX 





1 


2 


3 


4 


5 


6 


7 


8 


9 


A 


B 


C 


D 


E 


F 




S7 

S6 

Syndrome S5 

Bits S4 

S3 S2 S1 SO 












1 





1 






1 
1 




1 






1 


1 




1 
1 





1 
1 
1 


1 





1 


1 


1 

1 



1 


1 
1 


1 
1 




1 
1 

1 


1 
1 
1 



1 
1 

1 

1 


HEX 








* 


C4 


C5 


T 


C6 


T 


T 


62 


C7 


T 


T 


46 


T 


M 


M 


T 


1 


1 


CO 


T 


T 


14 


T 


M 


M 


T 


T 


M 


M 


T 


M 


T 


T 


30 


2 


10 


CI 


T 


T 


M 


T 


34 


56 


T 


T 


50 


40 


T 


M 


T 


T 


M 


3 


11 


T 


18 


8 


T 


M 


T 


T 


M 


M 


T 


T 


M 


T 


2 


24 


T 


4 


10 


C2 


T 


T 


15 


T 


35 


57 


T 


T 


51 


41 


T 


M 


T 


T 


31 


5 


10 1 


T 


19 


9 


T 


M 


T 


T 


63 


M 


T 


T 


47 


T 


3 


25 


T 


6 


110 


T 


20 


10 


T 


M 


T 


T 


M 


M 


T 


T 


M 


T 


4 


26 


T 


7 


111 


M 


T 


T 


M 


T 


36 


58 


T 


T 


52 


42 


T 


M 


T 


T 


M 


8 


10 


C3 


T 


T 


M 


T 


37 


59 


T 


T 


53 


43 


T 


M 


T 


T 


M 


9 


10 1 


T 


21 


11 


T 


M 


T 


T 


M 


M 


T 


T 


M 


T 


5 


27 


T 


A 


10 10 


T 


22 


12 


T 


33 


T 


T 


M 


49 


T 


T 


M 


T 


6 


28 


T 


B 


10 11 


17 


T 


T 


M 


T 


38 


60 


T 


T 


54 


44 


T 


1 


T 


T 


M 


C 


110 


T 


23 


13 


T 


M 


T 


T 


M 


M 


T 


T 


M 


T 


7 


29 


T 


D 


110 1 


M 


T 


T 


M 


T 


39 


61 


T 


T 


55 


45 


T 


M 


T 


T 


M 


E 


1110 


16 


T 


T 


M 


T 


M 


M 


T 


T 


M 


M 


T 





T 


T 


M 


F 


1111 


T 


M 


M 


T 


32 


T 


T 


M 


48 


T 


T 


M 


T 


M 


M 


T 



NOTES: 

1. The table indicates the decoding of theeightsyndrome bits to identify the bit-in-error for asingle-biterror.orwhetheradoubleor 
The aii-zero case indicates no error detected. 

* = No errors detected 

# = The number of the singie data bit-in-error 
T = Two errors detected 
M = Three or more detected 
C# = The number of the singie checl<bits in error 
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tripis-bit error was detected. 



IDT49C466 OPERATION 

The EDC is involved in two types of operation — memory 
reads and memory writes. With the IDT49C466, both these 
can be accomplished by utilizing either of two possible data 
paths — one incorporating the FIFO and the other without the 
FIFO. These operations are treated separately below. 
Memory Write 

The involvement of the EDC in this type of operation is 
relatively minimal since it does not call for any error checking. 
It only generates the check bits associated with each 64-bit 
wide data word. The EDC can be in generate-detect or normal 
mode for this operation. 

When a write operation is performed , it m ust be ensured 
that the SD output buffer (enabled by SOE and BEo-7) is 
disabled so that no attempt is made to simultaneously transfer 
read data onto the System Data (SD) Bus. 



When the write FIFO is bypassed (WBSEL LOW), data 
passes through the SD Latch In. To latch data, the SDILE 
signal should be pulled LOW. The special case of a partial 
word write or byte merge is discussed later. Here it is assumed 
that all 64 bits are being written. Consequently, BEo-7 must 
all be LOW. 

The data is fed to the SD Checkbit generator where 
appropriate checkbits are generated. Both system data and 
the generated checkbits can be latched by pulling the SDOLE 
signal HIGH. Asserting MDE enables the MD output buffer 
and data is output to the Memory Data (MD) bus. CBSEL (=0) 
and M0E(=1) need to be asserted to enable the checkbit 
output buffer and output these on CBSYNo-7. 

When the writ e FIFO i s selected (WBSEL = 1), instead of 
asserting SDILE, WBEN is asserted and data is clocke d into 
the write FIFO on the rising edge o f SCLK.T he WBFF is as- 
serted when the FIFO is full. When WBREN is asserted, data 
can be clocked out of the write FIFO on the rising edge of 
MCLK. 
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BEn = => Path A 
BEn = 1 => PathB 



m 

LATCH OUT 



7^ 



MDBUS 



PATHB 



BEo-7 




WBSEL 



Figure 1. Byte Merge 



Memory Read 

During a memory read, data and the corresponding input 
checi<bits are read from the MD bus and CBIo-7, respectively. 
The memory data and CB I may both be latched as they come 
in (MD Latch In and MD Checkbit latch) by the MDILE signal. 
Memory data is sent to the MD checkbit generator (where 
checkbits corresponding to the input data are generated) and 
to the error correct circuitry. The generated checkbits are X- 
ORed with the input checkbits to produce the syndrome word. 
This is sent to the error correction circuitry which generates 
the corrected data (normal mode). The corrected data is 
output to the SD bus via either of two data paths. When 
RBSEL is LOW, data flows through MD Latch Out. Pulling 
MDOLE HIG H latc hes this data. The output buffer is enabled 
by asserting SOE and BE0-7. Corrected data can be written 
back to memory by enabling the MD output buffer. In order to 
ensure selection of the write back path (Path B in figure 1) at 
the byte mux, BEO-7 should be all 1 's while WBSEL = 0. If 
WBSEL - 1 , buffered BEO-7 from the output of the write FIFO 
controls the byte mux. 

If the read FIFO is selected (RBSEL HIGH), data is clocked 
into the FIFO (Read_FIFO Write) when RbEN is LOW, on the 
rising edge of MCLK. Data is c locked out of the FIFO 
(Read_FIFO Read) when RBREN is LOW on the rising edge 
ofSCLK. 
Clock Skew 

A skew between the read and write clocks, as specified by 
tskew, is recommended. This specification is not a stringent 
one, in the manner of setup and hold times, but is important in 



preempting latencies at FIFO boundaries. For example - 
When a word is written to an empty FIFO, there is a finite delay 
before the FIFO is recognized as no longer being empty and 
hence allowing a read from the same FIFO. Similarly when a 
word is read from a full FIFO, there is a delay before a write can 
successfully be attempted. The tskew specification accounts 
for these cases. During cycles other than on full/empty FIFO 
boundaries, the clock skew is not required and the device 
functions correctly even when the reads and writes occur 
simultaneously. If the tskew specification is ignored and SCLK 
and MCLK were permanently tied together, there is an extra 
cycle latency in the cases mentioned above. One such case 
is illustrated in Figure 11. 

FIFO Write Latency 

The first data written to either of the (read or write) FIFOs, 
after the FIFO is reset, suffers a single clock latency. Data that 
is set-up with respect to the first clock is ignored and the data 
that is set-up with respect to the second clock edge after the 
reset, is stored as the first data in the FIFO. The empty-flag 
is deasserted after this second clock edge and 1 5 more data 
words (in a 1 6 deep configuration) can be written to the FIFO 
after this. 

The latency can be reduced or eliminated by providing a 
"dummy" or "set-up" clock edge (as shown in figure) before the 
actual write to the FIFO. The dummy write clock can be 
provided any time after reset and before the next buffer write 
operation takes place. The latency described here (shown in 
Figure 9) occurs only after a FIFO reset. In other cases where 
the FIFO becomes empty there is no such latency. 
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Partial Word Write/Byte Merge 

Writing a word sliorter than 64 bits to memory is treated as 
a special case. The checkbits generated for a data word 
shorter than 64 bits and written to a particular memory location 
differ from the checkbits that would be generated by the entire 
64-bit data word at the same location. Hence, the byte merge 
operation requires reading the contents of the memory location 
to be written to, merging the byte/bytes being written (from SD 
side) with theother component bytespreviouslyatthat memory 
location (from MD side), generating a checkbit word for this 
composite word and writing both the composite data word and 
the generated checkbits to memory. The BEn bits supplied by 
the user determine the bytes that come from SD and those that 
come from MD, as illustrated in Figure 1 . 
EDC Modes 

The IDT49C466 has 5 modes of operation. Refer to table 
below for a description of the modes. The Error Data Output 
mode is useful for memory initialization. On issuing a clear, the 
Error Data register becomes an 'all-zero-data' source. All 
diagnostic registers can be cleared in this manner. 

In Checkbit Injection mode, the MD Checkbit Latch is 
loaded with data from the System Bus. This serves to verify the 
functioning of the EDC. Any discrepancy between the injected 
che ckbits a nd gene rated checkbits should result in assertion of 
the ERR or MERR signals. 

These modes, and certain other features such as clear, 
buffer configuration, etc., can be selected by appropriately 
loading the Mo de Re gister. The Mode Register can be written 
to by asserting MEN. Then SDo-is is clocked into the mode 
register on the rising edge of SCLK. 



MODE REGISTER CONFIGURATION 

15 7 6 5 4 3 2 

I UNUSED I RMODEI PSEL j RWBD j CLEAR | EDCMO-2 | 



EDCM2 EDCM1 EDCMO 


OPERATION 



1 
1 

1 1 

1 X X 


ERROR-DATA OUTPUT MODE 
DIAGNOSTIC-OUTPUT MODE 
GENERATE-DETECT MODE 
NORMAL MODE 
CHECKBIT-INJECTION MODE 



RMODE 


OPERATION 




1 


NOP 
READ MODE REGISTER ON SD BUS 



RWBD 


OPERATION 




1 


DUAL FIFOS (8) 
SINGLE FIFO (16) 



CLEAR 



PSEL 
—IT- 



OPERATION 



NOP 

CLEAR ALL DIAGNOSTIC 

REGISTERS 



OPERATION 



EVEN PARITY 
ODD PARITY 



OPERATING MODE DESCRIPTION 



Mode 


Description 


MODEO 


Error-Data Output Mode: This mode allows the uncorrected data captured from an error event by the Error-Data 
Register to be read by the system for diagnostic purposes. The Error-Data Register is cleared by setting the mode 
register "'clear"-bit. 


M0DE1 


Diagnostic-Output Mode: In this mode, contents of latch and five internal registers are read by the system for 
diagnostic and error logging purposes. Internal data paths allow output from the CBI LATCH to be read directly by the 
system bus for diagnostic purposes. The contents of the internal diagnostic checkbit register, syndrome registers, error 
count register and error-type register are also output on the SD bus. 


MODE 2 


Generate-Detect Mode: (Detect-Only) The EDC performs checkbit generation during a memory write, and performs 
error detection only during a memory read. 


MODE 3 


Normal Mode: The EDC performs checkbit generation during memory writes and error detection and correction during 
memory reads. 


MODE 4 


Checkbit-injectlon Mode: In this mode, the checkbit latch is loaded with desired 8-bit data from the SD bus.This eight 
bit data passes through SD Latch in or write FIFO to the MD check bit latch. By inserting various checkbit values, 
correct functioning of the EDC can be verified "on-board". The rest of the operation is similar to regular memory 
reads. The EDC compares the injected checkbits against the internally generated checkbits. Any discrepancy in the 
injected checkbits and the internally generated checkbits will cause the ERR / MERR to go LOW. 
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DIAGNOSTIC OUTPUT DATA FORMAT 



TO SD BUS 



37|36|35|34|33|32|31|30|29|28|27|26|25|24 | 23[22|21|20|19|18|17|16|15|14|13|12|11|10| 9| 8 



7| 6| 5|4|3|2TirTo 



Syndrome 
(on every error) 



Error 
Type 

(on 

1st 
error 
only) 



Error 
Count 



Syndrome 
(on 1st error) 



Checkbit 
(on 1st error only) 



Checkbit 
(from checkbit latch) 



' Bit #28 = 1 if "Error" condition 
Bit #29 = 1 if "Muitipie bit Error" condition 



FROM DIAGNOSTIC REGISTERS 



Diagnostics 

The diagnostic ability of the IDT49C466 rests on a set of 6 
registers that provide error logging information. These Include 
the checkbit register, error count register, error type register, 
2 syndrome registers and the error data register. Data is 
clocked into each of these registers by SYNCLK. The error 
data register, checkbit register, error type register and one of 
the syndrome registers are reloaded only In the case of the 
first error after a clear. The other syndrome register and the 
error count register are reloaded on every error condition 
SYNCLK edge. The contents of the Error Data register can be 
read only In Error Data Output mode. The contents of the other 
diagnostic registers as well as the checkbit latch can be read 
in Diagnostic Output mode. 

Parity 

The IDT49C466 provides a parity check and generation 
facility. On a memory read the EDC generates parity bits for 
each data word and outputs the parity byte on the parity bus, 
PO-7. During a memory write, parity is checked by comparing 
the parity bits input on PO-7 and the parity bits generated from 
the input d ata word. A discrepancy between these two causes 
the PERR pin to be asserted. 

ABSOLUTE MAXIMUM RATINGS^^) 



Symbol 


Rating 


Com'l. 


Unit 


Vcc 


Power Supply Voltage 


-0.5 to +7.0 


V 


Vterm 


Terminal Voltage with 
Respect to Ground 


-0.5 to 
VCC + 0.5 


V 


Ta 


Operating Temperature 


to +70 


°c 


Tbias 


Temperature Under Bias 


-55 to +125 


°c 


Tstg 


Storage Temperature 


-55 to +125 


°c 


lOUT 


DC Output Current 


30 


mA 



NOTE: 2617tbl09 

1. stresses greater than those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent damage to the device. This Is a stress 
rating only, and functional operation of the device at these or any other 
conditions above those indicated In the operational sections of this 
specification Is not Implied. Exposure to Absolute Maximum Ratings for 
extended periods of time may affect reliability. 



DIAG. 


LOADED 


CONDITION 


OUTPUT 


REGISTER 


BY 






CHECKBIT 


SYNCLK T 


ONLY ON 1st 
ERROR 


SD8-15 


SYNDROME 
(On 1st ERR) 


SYNCLK T 


ONLY ON 1st 
ERROR 


SD 16-23 


ERRCNT 


SYNCLK T 


ON EVERY 
ERROR (Up to 
15 ERRORS) 


SD24-27 


ERR TYPE 


SYNCLK T 


ONLY ON 1st 
ERROR 


SD28-29 


SYNDROME 
(On every 
ERROR) 


SYNCLK T 


ON EVERY 
ERROR 


SD30-37 



CAPACITANCE {TA = 


+25°C, f = ■ 


.0 MHz) 






Symbol 


Parameter^^^ 


Conditions 


Typ. 


Unit 


CiN 


Input 
Capacitance 


VIN = ov 


PGA 


5 


PF 


PQFP 


5 


COUT 


Output 
Capacitance 


VOUT = OV 


PGA 


7 


PF 


PQFP 


7 



NOTE: 

1 . This parameter Is sampled and not 1 00% tested. 
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DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE 

The following conditions apply unless otherwise specified: 
Commercial: Ta = CC to +70°C, Vco = 5.0V ± 5%; 



Symbol 


Parameter 


Test Conditions'^) 


iUlin. 


Typ.(2) 


IVIax. 


Unit 


VlH 


Input HIGH Level(^) 


Guaranteed Logic HIGH Level 


2.0 







V 


VIL 


Input LOW Level^") 


Guaranteed Logic LOW Level 


— 


_ 


0.8 


V 


IIH 


Input HIGH Current 


Vco = Max., ViN = 2.7V 


— 


0.1 


5.0 


ma 


IlL 


Input LOW Current 


Vco = Max., ViN = 0.5V 


— 


-0.1 


-5.0 


ma 


loz 


Off State (Hi-Z) 
Output Current 


Vcc = Max. 


Vo = OV 


— 


-0.1 


-10 


HA 


Vo = 3V 


— 


0.1 


10 


los 


Short Circuit Current 


Vcc = Max.(^\ VouT= OV 


-20 


— 


-100 


mA 


VOH 


Output HIGH Voltage 


Vcc = Min., 
ViN = ViHorViL 


loH = -2mA 


2.4 


3.6 


— ■ 


V 


Vol 


Output LOW Voltage 


Vcc = Min. 
ViN = ViHorViL 


loL = 8mA 


— 


0.3 


0.5 


V 


Vh 


Input Hysteresis on input control lines 


— 


200 


— 


mV 



NOTES: 

1 . For conditions shown as min. or max., use appropriate Vcc value. 

2. Typical values are at Vcc = 5.0V, +25''0 ambient temperature. 

3. Not more than one output should be shorted at a time. Duration of the short circuit test should not exceed one second. 

4. These input levels provide zero noise immunity and should only be static tested in a noise-free environment 



DC ELECTRICAL CHARACTERISTICS OVER OPERATING RANGE (Con't) 

The following conditions apply unless otherwise specified: 
Commercial: Ta = 0°C to +70°C, Vco = 5.0V + 5% 



Symbol 


Parameter 


Test Conditions'^) 


IVIin. 


Typ.<2) 


lUlax. 


Unit 


ICCQC 


Quiescent Power Supply Current 


ViN = Vcc, orViN = GND 
Vcc = Max. 


— 


3.0 


15 


mA 


ICCQT 


Quiescent Power Supply Current 
TTL Input Levels 


ViN = 3.4V 
Vcc = Max. 


— 


0.3 


1 


mA/ 
Input 


ICCD 


Dynamic Power Supply Current 


ViN = Vcc, orVlN = GND 

Vcc = Max. f = 1 0MHz Correct Mode 


— 


— 


100 


mA 



NOTES: 

1 . For conditions shown as Min. or Max., use appropriate Vcc value. 

2. Typical values are at Vcc = 5.0V, +25''C ambient temperature. 
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AC PARAMETERS 
PROPAGATION DELAY TIMES 


Number 


Parameter 


Description 


Max. 


Unit 


Refer to 

Timing Diagram 

Figure 


From Input"^ 


To Output 


GENERATE (WRITE) PARAMETERS 


Without Write FIFO: 


1 


tBC 


BEn 


CBSYN (chl<bit) 


20 


ns 




2 


IBM 


BEn 


MDOUT 


16 


ns 




3 


tPPE 


; Pxin 


PERR 


10 


ns 




4 


tsc 


SDin 


CBSYN (ciil<bit) 


22 


ns 




5 


tSM 


SDin 


MDout 


22 


ns 




6 


tSPE 


SDin 


FERH 


16 


ns 




With Write FIFO: 


7 


tMC 


MCLK (Lo-Hi) 


CBSYN (ciil<bit) 


25 


ns 


4 


8 


tMMD 


MCLK (Lo-Hi) 


MDout 


25 


ns 


4 


9 


tWBSEL 


WBSEL 


MDout 


18 


ns 




DETECT (READ) PARAMETERS 


Without Read FIFO: 


10 


tWYC 


SYNCLK (Lo-Hi) 


CBSYN (syndr) 


16 


ns 




11 


tME 


MDin 


ERR 


20 


ns 




12 


tMME 


MDin 


MERR 


22 


ns 




13 


tCE 


CBi 


ERR 


13 


ns 




14 


tCME 


CBI 


MERR 


13 


ns 




With Read FIFO: 


15 


tSSD 


SCLK (Lo-Hi) 


SDout 


22 


ns 


6 


16 


' tRBSEL 


RBSEL 


SDout 


18 


ns 




CORRECT (READ) PARAMETERS 


Without Read FIFO: 


17 


tcs 


CBi 


SDout 


20 


ns 




18 


tMP 


MDin 


Pxout 


22 


ns 




19 


tMS 


MDin 


SDout 


22 


ns 




With Read FIFO: 


20 


tsp 1 SCLK (Lo-Hi) 


Pxout 


22 


ns 





NOTES: 

1 . (Lo-HI) Indicates LOW-to-HIGH transition and vice versa. 
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PROPAGATION DELAY TIMES 
FROM LATCH ENABLES 


Number 


Parameter 


Description 


Max. 


Unit 


Refer to 
Timing Diagram 

Figure 


From input'^J 


To Output 


21 


tMLE 


MDILE (Lo-Hi) 


ERR 


16 


ns 




22 


tMLME 


MDILE (Lo-Hi) 


MEHR 


18 


ns 




23 


tMLP 


MDILE (Lo-Hi) 


Px 


24 


ns 




24 


tMLS 


MDILE (Lo-Hi) 


SDout 


22 


ns 




25 


tMOLS 


MDOLE (Hi-Lo) 


SDout 


18 


ns 




26 


tMOLP 


MDOLE (Hi-Lo) 


Px 


18 


ns 




27 


tSLC 


SDILE (Lo-Hi) 


CBSYN (ctikbit) 


20 


ns 




28 


tSLM 


SDILE (Lo-Hi) 


MDout 


20 


ns 




29 


tSOLC 


SDOLE (Hi-Lo) 


CBSYN (chkbit) 


12 


ns 




30 


tSOLM 


SDOLE (Hi-Lo) 


MDout 


15 


ns 





NOTE: 

1 . (Lo-Hi) indicates LOW-to-HIGH transition and vice versa. 



R/W FIFO TIMES 



Number 


Parameter 


Description 


IVIin. 


Max. 


Unit 


Refer to 
Timing Diagram 

Figure 


From Input*'' 


To Output'^' 


31 


tRSF 


RSI (Hi-Lo) 


EF(Hi-Lo)/FF (Lo-Hi) 


— 


16 


ns 


7,10,11 


32 


tSKEWI 


RCLK (Lo-Hi) 
(SCLKorMCLK) 


WCLK (Lo-Hi) 
(SCLKorMCLK) 


10 


— 


ns 


3,5 


33 


tSKEW2 


WCLK (Lo-Hi) 
(SCLK or MCLK) 


RCLK (Lo-Hi) 
(SCLK or MCLK) 


10 


— 


ns 


4,6 


34 


tEF 


RMCLK (Lo-Hi) 
(SCLK or MCLK) 


EF 


— 


15 


ns 


4,6,10,11 


35 


tPF 


R^VCLK (Lo-Hi) 
(SCLK or MCLK) 


FF 


— 


15 


ns 


3,5 



NOTE: 

1 . (Lo-HI) indicates LOW-to-HIGH transition and vice versa. 
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IDT49C466 Flow-thruEDC™ 

ERROR DETECTION AND CORRECTION UNIT 



COMMERCIAL TEMPERATURE RANGE 



BYTE MERGE TIMES 


Number 


Parameter 


Description 


Max. 


Unit 


Refer to 
Timing Diagram 

Figure 


From<^) 


To 


36 


tSCM 


SCLK (Lo-Hi) 


MDout 


25 


ns 




37 


tMDM 


MDOLE (Hi-Lo) 


MDout 


18 


ns 


g 


38 


tRBM 


RBSEL 


IVIDout 


23 


ns 




39 


tSDM 


SDILE (Lo-Hi)) 


l\^Dout 


18 


ns 


9 



NOTES: 

1 . (Lo-HI) Indicates LOW-to-HIGH transition and vice versa. 



NOTES: 

1 . (High-Z) indicates high Impedence. 

2. * indicates delay to both edges. 



ENABLE AND DISABLE TIMES 












Number 


Parameter 


Description 


Min. 


Max. 


Unit 


Refer to 
Timing Diagram 

Figure 


From Input 


To Output<^'2) 


41 

42 


tBESZx 
tBESxZ 


BEN = High 
Low 


SDouit * 

Hi-Z 


— 


22 
22 


ns 


6 


43 
44 


tBEPZx 

tBEPxZ 


BEN = High 
Low 


Pout 

Hi-Z 


— 


15 
15 


ns 


6 


84 
85 


tSEPZx 
tSEPxZ 


SOE = Low 
Hiqh 


Pout 

Hi-Z 


— 


14 

14 


ns 




45 
46 


tCECZx 
tCECxZ 


MOb = Low 
High 


CBSYN 

Hi-Z 


— 


10 
10 


ns 


4 


47 
48 


tMEMZx 

tMEMxZ 


MOE = Low 
Hiah 


l\^Dout 

Hi-Z 


— 


32 

18 


ns 


4,9 


49 
50 


tSESZx 
tSESxZ 


SOE = Low 
High 


SDout * 

Hi-Z 


— 


16 
20 


ns 


6 
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IDT49C466 Flow-thruEDC™ 

ERROR DETECTION AND CORRECTION UNIT 




COMMERCIAL TEMPERATURE RANGE 


SET-UP AND HOLD TIMES 


Number 


Parameter 


Description 


Min. 


Unit 


Refer to 
Timing Diagram 

Figure 


From Input 


To Input edge'^^ 


51 


tCMLS 


CB! Set-up 


before MDILE = Hi-Lo 


2 


ns 


5 


52 


tCMLH 


CBI Hold 


after MDILE = Hi-Lo 


6 


ns 


5 


53 


tMMLS 


MDIN Set-up 


before MDILE = Hi-Lo 


2 


ns 


5 


54 


tMMLH 


MDIN Hold 


after MDILE = Hi-Lo 


6 


ns 


5 


55 


tCMOLS 


CBI Set-up 




10 


ns 




before MDOLE = Lo-Hi 


56 


tCMOLH 


CBI Hold 




2 


ns 




after MDOLE = Lo-Hi 


57 


tMMOLS 


MDIN Set-up 




10 


ns 




before MDOLE = Lo-Hi 


58 


tMMOLH 


MDIN Hold 




4 


ns 




after MDOLE = Lo-Hi 


59 


tMMCS 


MDIN Set-up 


before MCLK = Lo-Hi 


10 


ns 


5 


60 


tMMCH 


MDIN Hold 


after MCLK = Lo-Hi 


4 


ns 


5 


61 


tSSLS 


SDIN Set-up 


before SDILE = Hi-Lo 


5 


ns 




62 


tSSLH 


SDIN Hold 


after SDILE= Hi-Lo 


3 


ns 




63 


tsscs 


SDIN Set-up 


before SCLK Lo-Hi 


2 


ns 


3,10,11 


64 


tSSCH 


SDIN Hold 


after SCLK Lo-Hi 


6 


ns 


3,10.11 


86 


tSSOLS 


SDIN Set-up 




8 


ns 




before SDOLE = Lo-Hi 


87 


tSSOLH 


SDIN Hold 







ns 




after SDOLE = Lo-Hi 


65 


tSCSD 


SCLK (Lo-Hi) 




14 


ns 


(Write back path) 


before SDOLE = Lo-Hi 


89 


tMCSD 


MCLK (Lo-Hi) 




14 


ns 


(Write path) 4 


before SDOLE = Lo-Hi 


66 


tENS 


R/W FIFO Enable Set-up 


before S/M CLK = Lo-Hi 


4 


ns 


3,4,5,6,10 


67 


tENH 


RW FIFO Enable Hold 


after S/MCLK= Lo-Hi 


4 


ns 


3. 4, 5, 6 


70 


tRSS 


RSI (Lo-Hi) 


RMCLK = Lo-Hi 


6 


ns 


7 


71 


tMODS 


Mode Data Set-up 


before SCLK = Lo-Hi 


4 


ns 


8 


72 


tMODH 


Mode Data Hold 


after SCLK = Lo-Hi 


4 


ns 


8 


73 


tMENS 


Mode Enable Set-up 


before SCLK = Lo-Hi 


4 


ns 


8 


74 


tMENH 


Mode Enable Hold 


after SCLK = Lo-Hi 


4 


ns 


8 


90 


tMSD 


MDIN 




22 


ns 




SDOLE = Hi-Lo 


DIAGNOSTIC SET-UP AN[ 


) HOLD TIMES 






75 


tcscs 


CBI Set-up 


before SYNCLK= HIGH 


4 


ns 




76 


tMSCS 


MDIN Set-up 


4 


ns 




77 


tMLSCS 


MDILE Set-up = Lo-HI 


12 


ns 





NOTE: 

1 . (Lo-Hi) indicates LOW-to-HIGH transition and vice versa. 



MINIMUM PULSE WIDTH 










Number 


Parameter 


Description 


Min. 


Unit 


Refer to 
Timing Diagram 

Figure 


From Input 


Condition 


78 


tRS 


Min. RSI LOW time to reset buffers 


— 


6 


ns 




79 


tMLE 


Min. MDILE HIGH time to strobe new data 


MD, CBI = Valid 


6 


ns 




80 


tMDOLE 


Min. MDOLE LOW time to strobe new data 


— 


6 


ns 




81 


tSLE 


Min. SDILE HIGH time to strobe new data 


SD = Valid 


6 


ns 




82 


tCLK 


Min. S/MCLK HIGH time to clock in new data 


EN signal LOW 


6 


ns 




83 


tSYNCLK 


Min. SYNCLK HIGH time to clock in new data 


— 


6 


ns 




88 


tSDOLE 




— 


6 


ns 




Min. SDOLE LOW time to clock in new data 


2617tbl19 
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IDT49C466 Flow-thruEDC™ 

ERROR DETECTION AND CORRECTION UNIT 



COMMERCIAL TEMPERATURE RANGE 



AC Test Conditions 




Input Pulse Levels 


GND to 3.0V 


Input Rise/Fall Times 


lV/ns 


Input Timing Reference Levels 


1.5V 


Output Reference Levels 


1.5V 


Out Load 


See Figure 14 



SDO-15 



SCLK 



MEN 



SD IN (Mode) 



tMODS 



tMODH 



^^ 



tMENS 






tMENH 



w 



Figure 2. Mode Enable Timing 



WBSEL 












sod 










Mwrite 






SCLK 
(WCLK) 




\^ 


A 


\ ^^— 


/ 


"^ 








tSSCH 






SDO-63 ■ 


N 


SDin 
















Wben 




tENS »■ 


tENH 








"^^^^^ 


A// 












tFF 


J^ — 




WBFP 






A tFF 








V 


► 

read 


tSKEWl 








MCLK 
(RCLK) 


_^ 


k 


ng Table 


/~ 


\ 


/ \ 


WBheN 






\ 

Figure 3. Wr 


Ite FIFO Tim 


(Write Cycle) 
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107490466 Flow-thruEDCTM 

ERROR DETECTION AND CORRECTION UNIT 



COMMERCIAL TEMPERATURE RANGE 



MCLK 
(RCLK) 

WBREN 



WBEF 
WBSEL 

SDOLE 

CBSEL 
MOE 



MDO-63 



CBSYNO-7 



SCLK 
(WCLK) 



read 



/~ 


V 


tENS 


tENS 


/^^ 






\; 


^ ■ 


X// 






tEF 


tFF 




-^ N 








^ X 












/// 










tMCSD 
* "4 




^// 










/Z 




/' 










tMEMXZ 
H A 








^ tMMD 


K 


> 














tMEMZX 

4 »- 








///// \l^ 










■VNNNS 


^ X 


N5| 




4 tMC 


"* tCECZX 


-^ 










write 


tSKEW2 














V 


6 


\ / 


\ / \ 



Figure 4. Write FIFO Read and Checkbit Generate Timing (Write Cycle) 
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IDT49C466 Flow-thruEDC™ 

ERROR DETECTION AND CORRECTION UNIT 



COMMERCIAL TEMPERATURE RANGE 



RBSEL 



MOE 



MDO-63 



CBIO-7 



MDILE 



MCLK 
(WCLK) 



^^e=:i 



RBEN 



RBFF 



SCLK 
(RCLK) 



tMEMxZ 



MDout 



y-CZ^ED 



X 



tMMLs J^ tMMLH ^ 



Checkbits in 



i2i^i^ tCMLH 



tMMCS 



write 



"^ 



\ y ^__y v__^ 



^^Sk: 



tENS 



X 



tMMCH 



tENH 



J2Z 



tFF 



=^^^ 



tSKEWI 



tFF 



A \ /^~^ 



read 



Figure 5. Read FIFO Write Timing (Read Cycle) 
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IDT4gC466 Flow-thruEDCTM 

ERROR DETECTION AND CORRECTION UNIT 












COMMERCIAL TEMPERATURE RANGE 








V 


read --^ 








SCLK /~ 

(RCLK) / 








tENH 
tENS 


y \ 






\ 


^^s. 


^ 








* 


tEF 




RBEF 


' \ 






X. 


write - 




tEF 






3 






MCLK y 
(WCLK) / 


tSKEW2 


^\ 


/ 


"^v / 










RBSEL /// 




"Xr 




tSSD 










SOE 


-7 


T 














tSESZX _ 1 








* 






BEO-7 


f 


tBESZX 


-* A^^^^^^^m^^^^^^^ 




SDO-63 








tSEPZX 


^^^ 






tBEPZX 




pn 7 






















2617drw12 



Figure 6. Read FIFO Read Timing (Read Cycle) 
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IDT49C466 Flow-thruEDCTM 

ERROR DETECTION AND CORRECTION UNIT 



COMMERCIAL TEMPERATURE RANGE 



RS1 



WCLK 
(SCLK/MCLK) 



EF 



FF 



^ 



# 



tRS 



tRSS 



/ \^_^^ V 



tRSF 



^^^^^1 



tRSF 



//////////////////) ^ 



Figure 7. FIFO Reset Timing 



* 



^ 



X 



dummy write 



DATA 
(SD/MD) 



WCLK 
(SCLK/MCLK) 



dummy 
write 



B UFFER ENAB LE 
(WBEN/RBEN) 



FIFO RESET 
(RS1) 



BUFFER 
EMPTY FLAG 
(WBEF/RBEB 



^ 



tENS 



tRSF 



X 



X 



data1 



X 



tsscs 



write 



> \ y \ > \ 



tSSCH 



data2 



write 



tEF 



:r 



> 



Figure 8. FIFO Write Latency Timing 
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IDT49C466 Flow-thruEDC™ 

ERROR DETECTION AND CORRECTION UNIT 



COMMERCIAL TEMPERATURE RANGE 



BEO-7 



Valid BEO-7 



SOE 



SDO-63 



SDILE 



< 



SD in Dy 



> 



tsscs 



^^k 



tSSCH 



SDOLE 



IVlDO-63 



MOE 



I^^DILE 



MDOLE 



external instate 




*tMMOEmin = 



tMDM 



tMMOLS tMMOLH 



\_^^ 



tMEMZX 



iez 



MD OUT Dxy 



> 



A 



tMEMXZ 



RBSEL 



WBSEL 



Figure 9. Partial Word Wrlte/Byta Marge Timing 

NOTE: 

1 . tMMOE Is not a propagation delay. For partial word write operations tMOM may be taken as the minimum value for tuMOE. 
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IDT49C466 Flow-thruEDCr" 

ERROR DETECTION AND CORRECTION UNIT 



COMMERCIAL TEMPERATURE RANGE 



SDO-63 



SCLK 
(WCLK) 



RS1 



Wbef 



MCLK 
(RCLK) 



WBREN 



invalid data 



X 



dummy write 



/^ 



SDin1 



X 



tsscs 



tRSS 



\y 



/'o \_^ V 



tRSF 



tSSCH 



SDin2 



> 



tEF 



r 



/ \_^ X 



X 



ignored 
(no skew) 



Figure 10. Write FIFO Write Timing with Clock Skew Violation 



SDO-63 



CBO-7 



MDILE 



SYNCLK 



MDin 



tMSCS 



tcscs 



/f 



tMLSCS 



CBin 



y X 

/ tSYNCLK rX. 



Figure 11. Diagnostic Timing 
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IDT4gC466 Flow-thruEDCT" 

ERROR DETECTION AND CORRECTION UNIT 



COMMERCIAL TEMPERATURE RANGE 



INPUT/OUTPUT INTERFACE CIRCUITS 



Vcc 



INPUTS O 




0^^ 



Figure 12. Input Structure (All Inputs) 



-l>o i 



H> 




Figure 13. Output Structure 




7.0V 



soon 



soon 



DEFINITIONS: 

Cl = Load capacitance: includes jig and probe capacitance 
Rt = Termination resistance: should be equal to Zout of the Pulse 
Generator 

Figure 14. AC Test Circuit 



SWITCH POSITION 



Test 


Switch 


Disable Low 
Enable Low 


Closed 


All Other Tests 


Open 
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DOMESTIC SALES REPRESENTATIVES 



ALABAMA 

IDT 

555 Sparkman Dr., 
Ste.1200-D 
Huntsville, AL 35816 
(205)721-0211 

ALASKA 

Thorson Co. Northwest 
Bellevue, WA 
(206)455-9180 

ARIZONA 

Western High Tech Mktg. 
Scottsdale, Az 
(602) 860-2702 

ARKANSAS 

IDT 

(S. Central Regional 

Office) 

14285 Midway Rd., Ste. 

100 

Delias, TX 75244 

(214) 490-6167 

CALIFORNIA 

IDT 

(Corporate Headquarters) 
2975 Stender Way 
P.O. Box 58015 
Santa Clara, CA 95052 
(408)727-6116 

IDT 

(Western Headquarters) 
2975 Stender Way 
Santa Clara, CA 95052 
(408) 492-8350 

IDT 

(SW Regional Office) 
6 Jenner Dr., Ste. 100 
In/ine, CA 92718 
(714) 727-4438 

IDT 

(SW Regional Office) 
16130 Ventura Blvd., 
Ste. 370 

Encino, CA 91436 
(818) 981-4438 

Quest-Rep 
San Diego, CA 
(619)565-8797 

CANADA 
(EASTERN) 

CMT Renmark, Inc. 
Kanata, ONT 
(613)591-9555 

CMT Renmark, Inc. 
Mississauga, ONT 
(416)612-0900 

CMT Renmark, Inc. 
Points Claire, Quebec 
(514) 694-6088 



CANADA 
(WESTERN) 

Thorson Co. Northwest 
Bellevue, WA 
(206)455-9180 

COLORADO 

IDT 

(NW Regional Office) 
1616 17th St., Ste. 370 
Denver, CO 80202 
(303) 628-5494 

Thorson Rocky Mountain 
Englewood, CO 
(303) 799-3435 

CONNECTICUT 

Lindco Associates 
Woodbury, CT 
(203) 266-0728 

DELAWARE 

IDT 

(NE Regional Office) 

Horn Point Harbor 

105 Eastern Ave., Ste. 

201 

Annapolis, MD 21403 

(301) 858-5423 

S-J Mid Atlantic, Inc. 
Mt. Laurel, NJ 08054 
(609)866-1234 

FLORIDA 

IDT 

(SE Regional Office) 

1413 S. Patrick Dr., Ste. 

10 

Indian Harbor Beach, FL 

32937 

(407) 773-3412 

IDT 

(SE Regional Office) 
18167 U.S. 19 North 
Ste. 455 

Cieanvater, FL 34624 
(813) 532-9988 

IDT 

(SE Regional Office) 
1500 N.W. 49th St., 
Ste. 500 

Ft. Lauderdale, FL 33309 
(305) 776-5431 

GEORGIA 

IDT 

(SE Regional Office) 

1413 S. Patrick Dr., Ste. 

10 

Indian Harbor Beach, FL 

32937 

(407) 773-3412 



HAWAII 

IDT 

(Western Headquarters) 
2975 Stender Way 
Santa Clara, CA 95052 
(408) 492-8350 

IDAHO 
(NORTHERN) 

Anderson Associates 
Bountiful, UT 
(801)292-8991 

IDAHO 
(SOUTHERN) 

Thorson Rocky Mountain 
Salt Lake City, UT 
(801) 942-1683 

ILLINOIS 

IDT 

(Central Headquarters) 
1375 E. Woodfield Rd., 
Ste. 380 

Schaumburg, IL 60173 
(708) 517-1262 

Synmark Sales 
Park Ridge, IL 
(708) 390-9696 

INDIANA 

Arete Sales 
Ft. Wayne, IN 
(219)423-1478 

Arete Sales 
Greenwood, IN 
(317)882-4407 

IOWA 

Rep Associates 
Cedar Rapids, lA 
(319)373-0152 

KANSAS 

Rush & West Associates 
Olathe, KS 
(913)764-2700 

KENTUCKY 

Arete Sales 
Ft. Wayne, IN 
(219)423-1478 

LOUISIANA 

IDT 

(S. Central Regional 

Office) 

14285 li/lidwayRd., Ste. 

100 

Dallas, TX 75244 

(214) 490-6167 



MAINE 

IDT 

(Eastern Headquarters) 

#2 Westboro Business 

Park 

200 Friberg Pkwy., 

Ste. 4002 

Westboro, MA 01581 

(508) 898-9266 

MARYLAND 

IDT 

(NE Regional Office) 
Horn Point Harbor 
105 Eastern Ave., Ste. 201 
Annapolis, MD 21403 
(301) 858-5423 

MASSACHUSETTS 

IDT 

(Eastern Headquarters) 

#2 Westboro Business 

Park 

200 Friberg Pkwy., 

Ste. 4002 

Westboro. MA 01581 

(508) 898-9266 

MICHIGAN 

Tritech Sales 
Farmlngton Hills, Ml 
(313)442-1200 

MINNESOTA 

IDT 

(N. Central Regional Office) 
1 650 W. 82nd Street 
Ste. 1040 

Minneapolis, MN 55431 
(612) 885-5777 

OHMS Technology Inc. 
Edina, MN 
(612) 932-2920 

MISSISSIPPI 

IDT 

(SE Regional Office) 

141 3 S.Patrick Dr.. 

Ste. 10 

Indian Harbor Beach, FL 

32937 

(407) 773-3412 

MISSOURI 

Rush & West Associates 
St. Louis, MO 
(314) 965-3322 

MONTANA 

Thorson Rocky Mountain 
Englewood, CO 
(303) 799-3435 



NEBRASKA 

IDT 

(Central Headquarters) 
1375 E. Woodfield Rd., 
Ste. 380 

Schaumburg, IL 60173 
(708)517-1262 

NEVADA 
(NORTHERN) 

IDT 

(Western Headquarters) 
2975 Stender Way 
Santa Clara. CA 95052 
(408) 492-8350 

NEVADA 
(SOUTHERN) 

Western High Tech Mktg. 
(Clark County. NV) 
Scottsdale, AZ 
(602) 860-2702 

NEW HAMPSHIRE 

IDT 

(Eastern Headquarters) 

#2 Westboro Business 

Park 

200 Friberg Pkwy., 

Ste. 4002 

Westboro, MA 01581 

(508) 898-9266 

NEW JERSEY 

IDT 

(NE Regional Office) 
One Greentree Centre, 
Ste. 202 

Marlton, NJ 08053 
(609) 596-8668 

SJ Mid-Atlantic, Inc. 
Mt. Uurel, NJ 
(609) 866-1234 

NEW MEXICO 

Western High Tech Mktg. 
Scottsdale, Az 
(505) 884-2256 

NEW YORK 

IDT 

(NE Regional Office) 
250MillSt,Ste.107 
Rochester, NY 14614 
(716) 777-4040 

Quality Components 
Buffalo, NY 
(716)837-5430 

Quality Components 
Manlius, NY 
(315)682-8885 

SJ Associates 
Rockviile Centre, NY 
(516)536-4242 



NORTH CAROLINA 

Tingen Technical Sales 
Raleigh, NC 
(919)870-6670 

NORTH DAKOTA 

OHMS Technology Inc. 
Edina, MN 
(612)932-2920 

OHIO 

Norm Case Associates 
Rocky River, OH 
(216)333-0400 

OKLAHOMA 

IDT 

(S. Central Regional Office) 

14285 Midway Rd., Ste. 

100 

Dallas, TX 75244 

(214) 490-6167 

OREGON 

Thorson Co. Northwest 
Portland, OR 
(503) 293-9001 



PENNSYLVANIA 
(WESTERN) 

Norm Case Associates 
Rocky River, OH 
(216)333-0400 

PENNSYLVANIA 
(EASTERN) 

S-J Mid-Atlantic 

Mt. Laurel, NJ 08054 

(609)866-1234 

RHODE ISLAND 

IDT 

(Eastern Headquarters) 

#2 Westboro Business 

Park 

200 Friberg Pkwy., 

Ste. 4002 

Westboro, MA 01581 

(508) 898-9266 

SOUTH CAROLINA 

IDT 

(SE Regional Office) 

1413 S. Patricia Dr., Ste. 10 

Indian Harbor Beach, FL 

32937 

(407) 773-3412 



SOUTH DAKOTA 

OHMS Technology Inc. 
Edina, MN 
(612)932-2920 

TENNESSEE 

IDT 

555 Sparkman Dr., 
Ste. 1200-D 
Huntsviile,AL 35816 
(205) 721-0211 

TEXAS 

IDT 

(S. Central Regional Office) 

14285 Midway Rd., Ste. 

100 

Dallas, TX 75244 

(214) 490-6167 

IDT 

(S. Central Regional Office) 
17314 State Hwy. 19 
Ste. 242 

Houston, TX 77064 
(713) 890-0014 



UTAH 

Anderson Associates 
Bountiful, UT 
(801)292-8991 

VERMONT 

IDT 

(Eastern Headquarters) 

#2 Westboro Business 

Park 

200 Friberg Pkwy., 

Ste. 4002 

Westboro, MA 01581 

(508) 898-9266 

VIRGINIA 

IDT 

(NE Regional Office) 
Horn Point Harbor 
105 Eastern Ave., Ste. 201 
Annapolis, MD 21403 
(301) 858-5423 



WASHINGTON 

Thorson Co. Northwest 
Bellevue, WA 
(206)455-9180 

IDT 

(NW Regional Office) 
7981 168th Ave. N.E, 
Ste. 32 

Redmond, WA 98052 
(206) 881-5966 



WEST VIRGINIA 

Norm Case Associates 
Rocky River, OH 
(216)333-0400 

WISCONSIN 

Synmark Sales 
Park Ridge, IL 
(708) 390-9696 

WYOMING 

Thorson Rocky Mountain 
Englewood, CO 
(303) 799-3435 



IDT TECHNICAL CENTERS 



Integrated Device Technology, Inc. 

(Western Headquarters) 
2975 Stender Way 
Santa Clara, CA 95052 
(408) 492-8350 



Integrated Device Technology, Inc. 

(Southwestern Regional Office) 
6 Jenner Drive, Suite 100 
Irvine, CA 92718 
(714) 727-4438 



Integrated Device Technology, Inc. 

(South Central Regional Office) 
14285 Midway Road, Suite 100 
Dallas, TX 75244 
(214) 490-6167 



Integrated Device Technology, Inc. 
(Eastern Headquarters) 
#2 Westboro Business Parii 
200 Friberg Parkway, Suite 4002 
Westboro, MA 01581 
(508) 898-9266 



Integrated Device Technology, Ltd. 

(European Headquarters/Northern Europe 

Regional Office) 

21 The Crescent 

Leatherhead 

Surrey, UK KT228DY 

Tel.: 44-0372-363-339/734 



AUTHORIZED DISTRIBUTORS (U.S. and Canada) 

Alliance Future Hall-Mark Hamilton/Avnet Insight Vantage Zentronics 

Electronics Electronics Components 



Contact your local office. 



INTERNATIONAL SALES REPRESENTATIVES 



AFRICA 

Monte Vista International 
5673 W. Los Posltas Blvd., 
Ste. 205 

Pleasanton, CA 94588 
Tel: 510-463-8693 

AUSTRALIA 

George Brown Group 
Rydalmere, Australia 
Tel.: 612-638-1999 

George Brown Group 
Hilton, Australia 
Tel.: 618-352-2222 

George Brown Group 
Blackburn, Australia 
Tel.: 613-878-8111 

AUSTRIA 

Elbatex AG 

Heirdstrasse 72 

CH-5430 Wettingen 

Switzerland 

Tel.: 011-41-56275-777 

BELGIUM 

Betea S.A. 

St.-Stevens-Woluwe, 

Belgium 

Tel.: 322-725-1080 

DENMARK 

Exatec A/S 

Copenhagen, Denmark 
Tel.: 45-31-191022 

FINLAND 

Comodo Oy 
Helsinki, Finland 
Tel.: 358-0757-2266 

FRANCE 

IDT 

(So. Europe Reg. Office) 

15 Rue du Buisson aux 

Praises 

91300 Massy, France 

Tel.: 33-1-69-30-89-00 

Scientec REA 
Bordeaux, France 
Tel.: 33-56-39-3271 

Scientec REA 
Chatillon, France 
Tel.: 33-149-652750 

Scientec REA 
Cesson-Sevigne, France 
Tel.: 33-99-83-9898 

Scientec REA 
Rognes, France 
Tel.: 33-42-50-1805 



Scientec REA 
SchwenMller, France 
Tel.: 33-88-82-5514 

Scientec, REA 
Saint-Etienne, France 
Tel.: 33-77-79-7970 

A2M 

Brignolles, France 

Tel.: 33-1-94-59-2293 

A2M 

Bron, France 

Tel.: 33-1-72-37-0414 

A2M 

BUG, France 

Tel.: 33-1-39-56-8181 

A2M 

Cesson-Sevigne, France 

Tel.: 33-1-99-63-3232 

A2M 

Le Chesnay Cedex, France 

Tel.: 33-1-39-54-9113 

A2M 

Merignac, France 

Tel.: 33-1-56-34-1097 

Aquitech 

Merignac, France 
Tel.: 33-56-55-1830 

Aquitech 
Cedex, France 
Tel.: 33-1-4-96-9494 

Aquitech 
Rennes, France 
Tel.: 33-99-78-3132 

Aquitech 

Lyon, France 

Tel.: 33-72-73-2412 

GERMANY 

IDT 

(Central Europe Reg. 
Office) 

Gottfried-Von-Cramm-Str. 1 
8056 Neufalirn, Germany 
Tel.: 49-8165-5024 

Jermyn GmbH 
Limburg, Germany 
Tel.: 49-6431/508-0 

Jermyn GmbH 
Berlin, Germany 
Tel.: 49-30/2142056 

Jermyn GmbH 
Dusseldorf, Germany 
Tel.: 49-211/25001-0 

Jermyn GmbH 
Heimstetten, Germany 
49-89/909903-0 

Jermyn GmbH 
Herrenberg, Germany 
Tel.: 49-7032/203-01 



Jermyn GmbH 
Norderstedt, Germany 
Tel.: 49-40/5282041 

Jermyn GmbH 
Nurnberg, Germany 
Tel.: 49-911/425095 

Scantec GmbH 
Planegg, Germany 
Tel.: 49-859-8021 

Scantec GmbH 
Kirchheim, Germany 
Tel.: 49-70-215-4027 

Scantec GmbH 
Ruckersdorf, Germany 
Tel.: 49-91-157-9529 

Topas Electronic GmbH 
Hannover, Germany 
Tel.: 49-51-113-1217 

Topas Electronic GmbH 
Quickborn, Germany 
Tel.: 49^106-73097 

HONG KONG 

IDT 

(Hong Kong Reg. Office) 

Rm. 1505, 

15/F The Centre Mark, 

287-299 Queen's Road 

Central 

Hong Kong 

Tel.: 852-542-0067 

Lestina International Ltd. 
Kowloon, Hong Kong 
Tel.: 852-735-1736 

INDIA 

Malhar Corp. 
Bryn Mawr, PA 
Tel.: 215-527-5020 

ISRAEL 

Vectronics, Ltd. 

Herzlia, Israel 

Tel.: 972-52-556070 

ITALY 

Lasi Electronica 
Bologna, Italy 
TeL: (3951)353815 

Lasi Electronica 

Firenze, Italy 

Tel.: (3955) 582627 

Lasi Electronica 

Milano, Italy 

Tel.: (39)266-101370 

Lasi Electronica 

Roma, Italy 

Tel.: (19396)5405301 



Lasi Electronica 

Torino, Italy 

TeL: (3911)328588 

Microelit SPA & SRL 

Milan, Italy 

Tel.: 39-2-4817900 

Microelit SPA & SRL 

Rome, Italy 

Tel.: 39-6-8894323 

JAPAN 

IDT 

(Japan Headquarters) 
U.S. BIdg. 201 
1-6-15 Hirakarastio, 
Chiyoda-Ku 
Tokyo 102, Japan 
Tel.: 813-3221-9821 

Dia Semicon Systems 

Tokyo, Japan 

Tel.: 813-3439-2700 

Kanematsu Semiconductor 

Corp. 

Tolq'o, Japan 

Tel.: 813-3551-7791 

Marubun 

Tokyo, Japan 

Tel.: 813-3639-9805 

Tachibana Tectron Co., Ltd. 

Tokyo, Japan 

Tel.: 813-3793-1171 

KOREA 

Eastern Electronics 
Seoul, Korea 
Tel.: 822-553-2997 

NETHERLANDS 

Auriema 

Eindhoven, Netherlands 

Tel.: 31-40-816565 

NORWAY 

Eltron A/S 
Oslo, Non/vay 
Tel.: 47-2-500650 

SINGAPORE 

Data Source Pte. Ltd. 
Lorong, Singapore 
Tel.: 65-291-8311 

SOUTH AMERICA 

Intectra Inc. 
Mountain View, CA 
Tel.: 415-967-8818 

SPAIN 

Anatronic, S.A. 
Madrid, Spain 
Tel.: 34-1-542-5566 



Anatronic, S.A. 
Barcelona, Spain 
Tel.: 34-3-258-1906 

SWEDEN 

SvenskTeleindustri AB 
Spanga, Sweden 
Tel.: 46-8-761-7300 

SWITZERLAND 

Elbatex AG 

Hardstrasse 72 

CH-5430 Wettingen 

Switzerland 

TeL: 01141-56275-777 

TAIWAN 

Johnson Trading Company 
Taipei, Taiwan 
Tel.: 886-273-31211 

World Peace Industrial Co., 

Ltd. 

Taipei, Taiwan 

Tel: 886-2788-5200 

UTC 

Taipei, Taiwan 

Tel.: 886-2-7753666 

UNITED KINGDOM 

IDT 

(European Headquarters/ 

No. Europe Reg. Office) 

21 The Crescent 

Leatherhead 

Surrey, UK KT228DY 

Tel.: 44-0372-363-339/734 

Micro Call, Ltd. 
Thame Oxon, UK 
Tel.: 44-844-261-939 

The Access Group Ltd. 
Hertfordshire, UK 
Tel.: 0462-480888 




Integrated 

Device Technology, Inc. 

2975 Stender Way 

Santa Clara. CA 95054-3090 

(800) 345-7015 FAX: (408) 492-8674 
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